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(57) [3SI8] («jE*T) 

*fctt7-f ^AiC«k U«**V. ^o^fcfigjUO&v^J: 

ask*, nm&m* <8ieb&*e©#«el* 




1 

^ KKij^bww*. (i) -c^mm 

i&l>m&%1&&J)M Ui|M&© 5 0 *)V% W±^^s # u 

0 3 -10' T**»J. 
f U^hDJV'^y-tr P§@Stffi7^ <b 
(DIHIPS * ^(il^^ffi^ h (DMmtf 1 M mJ^± 2 m m« 
TT'&-5 2 WOW® £ fcl^|0|^:li7 

Wbl] -Ar-CR = CR' - (1) 
(^d-e, Arli. ^«a3B^JwB8#tSjR*K^»* s 4 

ftsa 2 o «eiT*» <b «e s 7 y - u >a £ ttHXffffc 
£%£-e*y, r, r' i&twetmiLiz&te. mm®. 
i~2o m.$m 6 ~ 2 o cor v 

rnimi ~2o ©auBSfk^ ->t^ n*»fe«e*w*» 

&£.tziz=.m4\$imv$>z z. t ^omt-t^m^m i be 

-iJVA±iZ 1 ^m^Ut2mmJ^T©^^— 9— &S§, 

[0 0 0 1] 
[0 0 0 2] 
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ttibfe CRMS 5 9-1 94 3 9 3 #4*«D . W$E 

• Vf-i-JV • *7 ■ 77°?^ V • (J P 
JO n. J. App 1. Phy s. ) »2 7#, L2 6 9R 

(19 8 8^) . f ;v • • H • 7-f 

(J. App 1 . Phy s. ) H6 5®, 3 6 
1 01 (1 9 8 9^)) „ 

[0 0 0 3] c:n*T*{r. ^l^ffi^sM^t Ut 

iH^S©fg^^i: UTt*, WO 9 0 1 3 1 4 8^ 
^BJilOIS. WiB 5 ? 3-244 6 3 O^fB, H 
•7-fi/7^- H-X (App 1. Phys. Le 
tt. )!5 8t 1 9 8 2JC (1 9 9 1 ^cil'T'M 

^ ^ntwc. wo9oi3i4 s^mmmmomm 

5Z£iz£>) «8»«^CS»S ^ctK 'J (P-7I 
*SMa%**lTV^. - 2 44 6 3 0ffi 

77"7-TK-7^^yi'7.-^-X (Appl. 
Phys. Lett. ) ^5 8t 1 9 8 21 (1 99 

y h£m^ZM&(D&<^M1>SfG%Ml~£.b. ^ffi 

[0 0 0 4] jg^fflfiWtfei^ffl^^fiE LfH 
fCo^Tli. l»^^Btmtw««Bii: UT>f >^<7 
A. tjvs. *j y y-;v^#^©#$WI**^{i^» 

* ftfcHtttttw*. n > y 3 - ^wmitmrn* £" 

^ ^fF?@¥5- 1 0 1 8 9 2. 1 5 9 8 8 1, 12908 
0, 4 12 8 l-StfyRfclBasSfriT^S. 

[0005] u*>o«c* s ?>. cn*-c-$B^$n/cia^7- 



3 

[0 0 0 6] 
[0 0 0 7] 

mmtmm-zfeibo&ffl *»m ^45 

E L % fij_h$ 1+5 fc*tw«je(ftM- U 

* U 7 U - V V t*- 1/ >#«#?i8tef*a» 6> & 

[0 0 0 8] T&t>tt9mitt&9&-?ffltt*>*. 
( 1 ) 'J>*<£t> -fitfmW * fcl4*8BT?* 6 -*|-tf> 

gfifcfl^BfefWi. (i) T?a%*nS»i;3SL#. 

i o* ~io' T-*y, wmm 
€. 2«c©a9i*^i4*a9i<oig*fci47-f 4 

M7- RtR* -r ;i/A £: (D[Sco^lffll4^*^mf* 
Mb2] -Ar-CR = CR' - (1) 

£*8T?*U, R, R' »4*4^*i3tefc#3fe. 
1-20 ©7^1* 6 ~ 2 0 ©7 'J 

mmm -20 (owsm\&®. vt s w*» 

[0 0 0 9] (2) :*$gtt&*Wfcb* ffitt T^rfX 
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(3) WL3Ltzl3.74JVJ*l)\ BMi*fc»4S«&ol68fr** 
(4] ^?Stt«:»{Wt?. aW^cW^aSEfcfitefctt 
±C 1 /tmJ-U2 mm^T©^^-f-?:lt. -<*>± 

[0010] ^emnnskELm-it. &*<£*. r 

[0 0 1 1] #ffii|8©#ttEL*^fB3Wwfflv^*T, 

(1) T?w$n6«U5SU*ffi«:±iKy3S^*ffi 
£>5 o^;l/%JJJLkdtffi£<f*"C**S. »yiBU*ffiO«l 
JftKifeJ:*** (1) T^£ft51IS'J3EUIMfc* s 

£*i U ig umffi© 7 0 % jjute* 53i * l 

mt>v<iz : t(Dwmfa 2flB©tiassMb£fen*u<i4 

^•(DSI^ *fcf4^*xP??:/ii.^^Tf#^^5ffi^ 
Jft^-CV»T*.«tV\ */c, (1) 

[0 0 12] *fB9ltr*}ttSKd^fK3KfW-*5''^HK 

5£ (1) ©Arti/Ti*. «tsas^^BB#-r«jK«®?- 
»*«4 maLt 2 0 <@j^T^ «c s 7 y — >i£ * i*« 
mmt^om^h y , riat^-t 2 im^mmt^vm 

t, U < {4-e<73p#f*S. 2 ffi®&£3tfb£fet£t» U < f4 

^osm^ii. *fe»4-tnt>«:«a^*H±T»p>n*is 

[0 0 13] 
Mb 3] 




(r, ~r.,». -tft^tMBhftK, mmmi~2 

j^^iJf 6~18<D7'J -;V2S*J «fc t>"7 'J -;>;*3r>ffi ; 
[0 0 14] Z.nb<Dt£li*V7 3L=-\sy^ W$k7^=- 

-9, l o-iHJWL K&7>h7-b>-9, 10- 
-2, 5— 5>-f>l*. ^x^l/>SfcJ:t>TO^3i-l/ 
7xr|/>l, fc*l^>*>-2, 5 

[ooi5] -«ts (i) or, r' Ji-f-ttrtuautjw 
mnm 1 ~ 2 0 <dtjwv& mmme ~ 2 0 © 
t v -/us. mm. 4-20 vmmt^m. */ym 



frh%z&frhmi£ft?>m*&-t. 1 ~ 2 0 coy 

;V^;V^i:UT{i. .*f-/H6» x*-;H£, 7u\£)VgL 

jvm. ^v^/vas. *>*rs/A&. ^yi-jvm. 

xf/vs. 7?y/i«&£W{f<b*k ;*x/v 
x^/PS. 'Ox/US. ^=¥:WVS, ^*-/was. 
*^^HS*W*L/V\ 7'J— /HSfcl/rtt. 7i-;i/ 
40 4-Ci -C.^/Vo^?^— /VS (C, ~C, 2 

(*, 1 ~ 1 2 ov vf *i*»©»t:**s i t %m 

■r. ) , 4 - Ci ~c, 2 tvi^/i^ 3L~jvm. i-j-y 
[0016] m^^<rm^h\-iHSA ( 1 ) <DA 

r** ^?&4~2 0<D7/V*/V3£> 7/Vo*^fc <fc 
Ov'/l'^/W^S, 6~1 8C07U J: tf 

7 D -Art*i&&htf\zB&m4 ~ 1 4 6D?g^fb^- 

50 [0 0 17] ^fl^Cli, jj)SWR4~2 0O7/l«¥>WS 



7 

jvm, xp^sm. x^as, ^^vjv&^anm^'b 
n. *y*jvm. ^->a&l ^-f^-jvm. nc^^A^k 

ifiU\ jK3KR4~2 0©7>W34'>aSi:L/ 
Tf4 7>3r>3g. iy*Art*r>£. **i/f\rt*i/ 

s&^w<bn. ^y^-jv^^m. ^^>j\^-^&. 

xn;V3S. 4-C. ~C. • 7/Hv>K7:n— >»V& 1 — 7" 

7?-jvm, tv-jv 

[0 0 18] &fc\ #fSl£©#$EL^KJBv>Sjii# 

tf^7 >#*A5&fi£#Wn «/ ^ £fcf4^v 7 h^tt^- 
[0 0 19] KK^H^fiflcK^i-SAJSaii: Utti. 

^DD*M, mt^^-Uy. '^DDX^X 

W4HFffi16*W>«Bt 3 f»4H a «tit» 4S**> Mm{*-tit> 
<Dmm^ 0 . 1 w t % JSU:?8»3 3 £ j^T- £ 5„ 
[0 0 2 0] #§^fcfctt«jS«^?ab^tt. 

# v i/ vamrc? i o 3 ~ i o ' x& y . -f-tit^s 

tfe©j6*» 5>HKt-»*» 'J SI * U < (4 

4-1 000 0, $t 3 (^-*L<{*5~3 0 0 0, ff£ 
#-£U<f41 0-2 0 0 0T-W. 

[0 0 2 1] tlEL^fMOiC 
flESfigBi© MfrfWGfctm v 3 i: n 4 y , b 
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[0 0 2 2] *%BJ©W^E L#?i:UB^53Wfr?SI3fc 
#:©£/55S£i: LTf4«Kf{cpg^$tVJEc^*s TV 
-V^m^T)W\^ 2 \^tz.VT)W\L Hb 
7 V - U >f y\t* 2 

^^-^A^ibcDW i t t i ggfSaSMasSti*. 
{feD^^i: UTf4 TV-U>mKWf^4k 

tuD^S^fcVNTt,, ^r7v-i:b-C. 7U— U>36 

U^-ffiW^^: ^ €> d i: a*T- 1 S CDT*, ( 1 ) 

tlSSi y 3E 5 0 ^;V%JiA_h fci&Si^C 

1 t t i g £fSK«fcS#?£tfS SJSWjBHai^iR*®^ 
[0 0 2 3] *fe»Cfl(W9K, *affla©#»EL*?ir 

ffiv^ti.5ia^?m^© i lomx&zTV 

{4 2, 5— >*^^*^>-p-^U 1/>^VD 
5 N - ^ 7 5 HJSSR*, h'J7x 

— -f > t&jfo-£i±x*tt— fAJfi'Sr-gfiRU 
itii^T^ftMb^. «k»JS#W»^i. ^9Af4 

dp^ iJ^^Aaih^^H^ffl^T^^-ttSWi t t i 
gfijcKKiU* 7x-ix>t'-i^yai:2 > 5—>*^ 

7^t H-fb^»%SJtB*'ttT'b ±v\ 
[0 0 2 4] cnf5©iffi^7-m^ ! &*aE L3R?©f8 

[0 0 2 5] ^C*»93©#l«EL*?^fflVNf,n*fii 

2 inmOT, U < (4 1 0 0 m mJJUi 1 mmJ^TT?* 
5 2*5«3D^*^»4^j2qii^*^f47-f ;l/AC4 y« 

#W{-»4, ffl9R? i: LT 2«C©a9i*fc»4¥aWOfti* 
tz.l3.~7^( JVJ\ b.Z.(D2 «t®tR * fe 147 ;VA % 

so £?imm-zftx\<^mtf&tfbft&o ^7-^2^© 



9 

y - £ * S *«©T*»* U < &t \ SMS**: 

>rl/"7*l'-h' (PET) . Ktt7-fM^tW 

£ jgft U K < v mot* * U \ 
[0 0 2 6] fc^3tfcl£7*>VAi:©IH)©ffi 

#T*iS/c3nT^6. *$gtt«e&*i: UTli. M 7 
;V/rfx ^y»>A*fcli=aMt^**W*U<, 7^ 

**tf>SMb*lK<rt:*> 1 0 0 0 p p mWT*W 
£L<, 1 0 OppmJ^T* s £<bK»£U\, 
[0 0 2 7] *fg^CD^EL^?<0^g^OV>T{i. 

& v > J: 5 PHIfrt S fctfx ^mXtfmvmtz WcU 
nMSUt 2 mmJ^TCO^IDT'PBT fetlfc 2««D)inj*^{i 

mum- m&mttwt lEummMimmr^mm- 

cd, 3 Kf^&l i: Hffi2: ©BBC jHU«astJ»*d#f 

[0 0 2 8] *ftm<Dntt?-i&ftfct£t,Mm-2*i>z> 

jE?Lf«M#)NtL/T{it7V*'J>K##. 7'J-^V 
SHStfts. 7>h5*y^#>fc<fctre©jPgtffc ^> 

7>7N7=¥y^^>fc N J;0 j e©gi^ 7Jirtu;y 

mmtik *J7 ^-)V>J*/T 7 V > J3 i t/^C0M# 
[0 0 2 9] Mft!to~\^ !KfBBng6 3-7 0 2 5 7^, 
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[^16 3- 1 7 5 8 6 *KfH¥2 - 1 3 5 3 5 9 

-5§\ |r]2- 1 3 5 36 1^, 1^)2-20998 8^ s 1*3 
3-3 7 9 9 2f, n 3 - 1 5 2 1 8 4-§-^$R{caa^$ 
nT^S^cD^aWc^*,, EftMmtMtVX&h 

-b->*7 1/— ;HBBS«s. ^ > V> 7 >fc <fc tf*(D8SaWk 
7 > h 5 7 >*J «fc 8-tHD*W 

a#ftaS**»fcLT»i4, 4' -fc'7> (N (3 -7 3^1/7 

W4tL/T(*2- (4-t'7i-U;V) -5- (4-t 
- 7*7^7 -1, 3, 4 t>7V-/k 

/<>^;>, 7Vh7#7X hUT. (8-3f7U7 

T : b«tv^U 2QS®JiU:&zS-£UTffl^T*,<fcv\ 
[0 0 3 0] fSM6JS4:*fiifc©iai»-*^»-«!WliKIH* 

twi«kv\ IS^-^K'MUT 1 ~4 osm%T-* . 

[0 0 3 1] ^figBJCfc^Sig^m^^^WSfflT 
tS^®5K^Wi:UTJ*Nrfc|RS*n!Sev^* 
H ^-7^U>g^K 7>b^-lr>fccl;tJ f ^cDil# 

7 5 >, 5 1 h77i-;^ D^V^^Vfe J:tf^-<D 
ilai^, rb77i- ;i/7^->*-x>fcJ;0 t -f-c0SI#^^ 
if%fflv*ri:**T?&*. ^J^.[iOTIlH5 
7-5178 l-5§-&$& 359-1 94 39 3^$g(C 

ettd nT v ^ s t <Dmwmm%xhz> . 
[0032] m^. ^nmcommim^m^^mmEh 

4» co/^->?:fflv>§3i:^Tt€./c^ Blt-lifO^ 
^-XDllSlKi^ioSLTVNSo */c, mifcfcv^ti. 
2 tscroaw *fe»±¥ffl9i©K*fctt7 ^Aco i ^*pi 

tS*/c(*7-r;VA ico±^ &M£fct*^3Snj©?Bfli$: 

JM*Wtl*-r »'7A • XX • *4r-9--f H (IT 



11 

*y*mtez&m^hftz>. mass tux*., mm 
[0033] d©nffi4±t, \^x±un» 

mm. mmztzimsmzirnvx^is^-Tj > 

fife, D-;l/n-hfiS#<DM^fife*%l^^tvS* 5 . 5®K* 

[0034] 9Byew 6 mmt vx\m& u < » i n m 

~l,um, ^t>l:Ht<li2nm~500nmt$) 
0 0nm©»W*U\ fSftJf 6 WSi: 

mmr^ «BET*fe»*JRS1KWB»T. 3 0-300 

°c, # * u < 6 o ~ 2 o o 'ccD^mx-mm^m-t s z. 
[0035] wmym 6 ©TKiEjunffiSH 5 &as-ts 

v\ JE?LriiMJi5(D^^rfifetUT(^ WfcRj&Sftfc 
v*« |&*5|Wi^t>(DSE^«fiS, *fctt»»H::**»U 
^©^Vf>n— r-f >^fi& dr-V7.-rf>^fi6. x-f 
yt*>^fiS, /s— n— hfife, a— hfife#©^fiJ 
fife, *fe^^b^^flB5«^ltmi:«:?SFS0eWB* 

y& ^r+^x-O^fife f^yf>m 
fife, D-;l/3-bfife^<D^fife4ffl^6^i:^T*tS„ 
[0 0 3 6] I^tS^M^lJ: UTJ*. WKRjfc 

< . * rT«^^*|-*-S©JR*^ < «e v n t, ©*WiIf~ffl 
{fclAtf. #y (N-t*-;^;w<y*-;v) , 
#y 7— U >te Atf-toBBiWs. jKU **7x.zs18&Xf 

©««iw& txv (2, 5-^x^i/>e^i/v) 
*■©»#*. #y k jkut^uw-k 

y ^y^-fbt-^K /Ky^a^r-y-v^ci:** 5 ^ 

[0 0 3 7] JE?Lf»iiM« 5 ©IRWi. < 
— ;l^»^B^L/!Sc^J: o t£.m-Zhtf<&nx$>Z>1)\ Off 
^i:, #?©JSJrt*<*!ilraU *vHEBHBffi**&Efc&y 
*?£L<&v\ Ufc**oT, mffi$»&;2^©JW*#*^ 
<(ilnm~lAm, £ <btC#£U< {£2 nm~5 0 0 
nm, #l:^*U<li5~2 0 0nmt-fe§„ 

[0 0 3 8] |£?B7ftI©-tK3 *b K«?MBi!» 7 
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[0 0 3 9] m^jM® 7 <Df$m%mt UTfi, ffCH 

fcfe. x-fytfv^ ^-n-hfife. o-;K3— MS*BF 
©^Ufife. UfelitthfOi i: & 

-x^>^fife. ^r^^x-r v^sfe f-fyf^i*, 
— n— hfife, d— hfife#©^fife?:jl^s^h^ 

[0040] m-errzMftTfc-sMotvxix mmM 

vN^ns. ^J^Ji. *"y (N-b*-;v^;w^/-;v) , 
# y r- y «fc ^©Si^ ck 
^•©ii2i#^ jKy (p-7i-i/>t-i/» feit/-?- 
©sisf*, *y (2, 5-^x^i/>t*^i^» fcia 5 ' 

y *=f-)V7tv v— k ^'j^f-;w^^'JU-K 
y^i/x jKyife-fbt-^k ^'Ji/D^v*^ 

i&v^J;p^c^:^/^^•®T♦*S* s , **yffv^i: % ^-?© 

-vl^m, ^t)(:»ll<li2nm~500nm, ^ 
[004 1] J^V 963^1 6 * fcJ±*^*KaUB 7 ©± 

-f a, v^^>^a, *;vt"7A, y^^A, v 

jf V^i/^A—r >^A1^ 
V^^A-f^fASA. y^^A-7^5— 9 
A^, U?9A-tt£& y^^A— <>^A^<fe 

fifei: ^ U >^£fe^* 5 fflv > 

4? [0042] ^ic, *flg0J(rfcWSW#E L*?©fiHK 

jbose&ss© 1 w-^ x "C0 1 (^o*v>TUiiia-rs„ 
ra©2sra. ■r«c*)t>iR*j»EL3s : f fc«K#t©iH]©5e 

So ) ±Cflf«Lfc*»xl/* hDM*yb^«f 
fefflf J: i iinj^^{i^iS0J^tS*^f*7 -f ^A l 
(ffit55:Jft^So ) ±tr 1 m mM± 2 mmJ^T©^^— 
ii? -y— 3=&^t, Z(D±frb%WmW&tdi.¥m.W&fc& 



(8) 
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13 

1t\X7 4 frJ* 1 OSrOtt-S. ^C, 7.^— fr— 3 £ 2#C 
<D?ft?twmw * ^{ fete? -y £ 

[0 04 3] 

SCil:J;5 0 Cl©/c©##K^{::iSS^ i^i&Tfc&J 
[0044] 

PC*,, 



14 



-i/3V^n7by77-f- (GPC) IZ&VtfV 75=- 

gUte£8li 

p _ ^> ij >>>Vd 5 H N , N - *-;Vsft>W» 7 

^-^AJfife^L^ #f J tt^7.*-'7Ai^4 7. 
7 5ffl»gP, «J:tJ f rU7*;VT;W s kH6. 7 JUMP 
fe, X^VT^Vn— ^MlV^'tt^. 5. 8ffiftSfl©l» 
5=- A;t b H £ ^-tf x.^T^3 — *7* 

*«Effi)»UT, S^fc8. 0fflftgP£f#7t„ Ctv^i* 
1 ©*§U jgU^ffifc^C^WfcfcTifiK 

Mb 4] 



50 



50 



1 ©tf 'J 75^ 1/ >»©f¥Wltt 
1. 0X10 4 "C'iofc. jRKi^ftfcJtefis 1 OflKi^o 
V ">T (i/MWIX7^ ^ h Jk N M R T-fiffiiS U fc. 
[0 0 4 5] <m?OfpA£*J<kt>'fWffi>7/^y^ D V? 
K J; oT, 4 0 n mOf^t I T Oflgfttf tt^tf ^7» 

tfUPAigfittfeffl v n-C, x-f V M^sifVL <fc U 5 0 n mCDJ? 

*t?^a»i/fc. izh\^ jw^?«ai6flt i © i . owt% 

Wkxi/^ftfll^T. 7tT>:3— M-i »J 5 0nm©J|E 
^■CfiRffltLfc. £ <bK, CtvftMKT 1 5 0°CT- 1 BSIS 
«a»Ufc«L «7-fiMSi:UT, h'J7 (8-*7 »J 7 
— ;V) 7^5— <?A (A 1 qi ) 40. 1~0. 2nm 
/ s ©iffig T* 3 5 n m3&® L-fc. *©±U:MSlS©j& 1 © 
<fePil^UTU^ 1 7A-7^5^'7A^ (U^SA* 
IS: lwt%) ^4 0nmlfbtfiEL^f^!S 
Ufc„ ^<Dfc tCDXS®(ii-^T 8 X 1 0" 6 T o r r 

^— 9— fcjlt, C©±#^#77tg£©i+ 7^—9- 
-gP£MlHbM&;ff£y&fflv\ IHRfctfctf^JMRi: «:« 

i2. 5 v *tmu \;tz tzz. mffi&m 3 



2 . ImA/cni' (D^gfE*WV W& 1 89 2 cd/ 

30 5. 9 c d/AT*o/i„ imi\$.m$m$ffiB&K 

JfcfifUl/TWc *fc, ELf-^?Sfili5 4 0nmT% 

U i«7>^^# U'J©EL - © 

Mtt^Mfire 5 SPHSfiFtt. 1 0 VTMEStEfifli&Ufe 

ffiiffifi 1 0 

[0 0 4 6] JtWJl 
^#E L^cO^BSilfejl^^V^Mi, ^JiS^J 1 tm 
\rfim:&3-*ttJ$ 3 ©SR^^SBE 12. 5 V ft 
^ EPiDU^i:^^, H^Jg3 2. lmA/cra' (D€^ 
* 5 ^tl, Pig 1 8 9 2 c d/m 2 ©|S^©E Lfg)t^ 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the organic electroluminescent element which has a luminous layer at least in inter- 
electrode [ which at least one side becomes from the anode plate and cathode of a transparent or 
translucent couple ] The macromolecule fluorescent substance with which this luminous layer has 
fluorescence by the solid state is included, this macromolecule fluorescent substance The repeat unit 
shown by the general formula (1) A 50 mol % not-less implication of all repeat units, the number 
average molecular weight of polystyrene conversion ~ 103-107 it is — this organic electroluminescent 
element Be caught with transparent or translucent the board or film the interval from an anode plate 
front face or whose interval from a cathode surface is two sheets it is [ sheets ] 1 micrometers or more 
2mm or less. And it is the organic electroluminescent element which is isolated, becomes so that the 
open air may not be contacted, and the space between this element, this board, or a film is filled with an 
inactive gas, and is characterized by the bird clapper. 
[Formula 1] -Ar-CR=CR'- (1) 

(Here, Ar is the arylene machine or heterocyclic-compound machine with which the carbon atomic 
number which participates in conjugate combination consists of four or more pieces [ 20 or less ], and R 
and R shows the basis chosen from the group which consists of hydrogen, the alkyl group of carbon 
numbers 1-20, the aryl group of carbon numbers 6-20, a heterocyclic compound of carbon numbers 4- 
20, and a cyano group independently, respectively.) 

[Claim 2] Organic electroluminescent element according to claim 1 to which an inactive gas is 
characterized by being nitrogen, an argon, helium, or a carbon dioxide. 

[Claim 3] Organic electroluminescent element according to claim 1 to which a board or a film is 
characterized by being the substrate of an anode plate or cathode. 

[Claim 4] So that the organic electroluminescent element produced on the board transparent or 
translucent in an inactive gas or the film may be surrounded 1 -micrometer or more spacer 2mm or less is 
placed on a transparent or translucent board or a film. Carry transparent or translucent an another board 
or an another film from besides, and a joint with a spacer, each two transparent or translucent boards, or 
a film is joined with an optical hardening type or heat-hardened type adhesives. The manufacture 
method of the organic electroluminescent element according to claim 1 characterized by light-hardening, 
or making this joint heat-harden, and joining two transparent or translucent boards or a film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the organic electroluminescent element (it may be 
hereafter called an organic EL element) which used the macromolecule fluorescent substance, and its 
manufacture method. 
[0002] 

[Description of the Prior Art] The inorganic electroluminescent element (it may be hereafter called an 
inorganic EL element) using the inorganic fluorescent substance as a luminescent material needed the 
alternating current of the high voltage for making light emit, although used for display, such as the field- 
like light source as a back light, and a flat-panel display. In recent years, the organic EL element which 
has the two-layer structure which Tang and others made the organic fluorochrome the luminous layer, 
and carried out the laminating of this and the organic charge transportation compound used for the photo 
conductor of electrophotography etc. was produced (JP,59-194393,A). Element structure and an organic 
fluorochrome since an organic EL element has the feature that luminescence of many colors is obtained 
easily in addition to a low-battery drive and high brightness, compared with an inorganic EL element, 
The 27th volume (Jpn.J.Appl.Phys.) of [Japanese journal OBU applied physics to which many attempts 
are reported about the organic charge transportation compound, L269 page (1988), the 65th volume (J. 
Appl.Phys.) of journal OBU applied physics, 3610page(1989)]. 

[0003] until now, generally as a material used for a luminous layer, the organic fluorochrome of low 
molecular weight uses — having — ****-- as the luminescent material of the amount of macromolecules 
- WO No. 9013148 public presentation specification, JP,3-244630,A, and applied physics Letters 
(Appl.Phys.Lett.) - it was proposed by the 58th volume, 1982 etc. pages (1991), etc. A fusibility 
precursor is formed on an electrode, the poly (p-phenylenevinylene) thin film changed into the 
conjugated-system macromolecule by heat-treating is obtained by the example of WO No. 9013148 
public presentation specification, and the EL element using it is indicated. Moreover, itself is meltable to 
a solvent and the conjugated-system macromolecule which has the feature that heat treatment is 
unnecessary is illustrated by JP,3-244630,A. applied physics Letters (Appl.Phys.Lett.) — the organic EL 
element created at the solvent using a meltable macromolecule luminescent material and meltable it to 
the 58th volume and no less than 1982 pages (1991) is indicated However, the low defect of brightness 
in which luminous efficiency was called dark spot during preservation highly not necessarily enough 
arose in the luminescence side, and the organic EL element created using such material was reducing 
display grace. 

[0004] About the organic EL element using the low-molecular organic fluorochrome, the organic EL 
element which used for the metallic material of cathode liquid material, such as independent material or 
the solid material by which vapor codeposition was carried out, such as an indium and an aluminum 
quinolinol complex, a silicone oil, and fluorination carbon, as a protective layer of an electrode as a 
protective layer is indicated by JP,5-101892,A, 159881, and the No. 129080 or 41281 official report. 
[0005] However, in the organic EL element using the macromolecule reported until now, during 
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preservation, the low defect of the brightness called dark spot to an element arose in the luminescence 
side, and improvement in display quality, fall prevention of the display grace at the time of preservation, 
generation of a dark spot, and suppression of growth were called for. In order that the method 
conventionally used in order to suppress a dark spot might contact a solid-state and a liquid to an 
electrode, we were anxious about degradation by diffusion of the defect by generating of a blemish, and 
an impurity etc. Moreover, by carrying out the vacuum evaporationo of the expensive material etc., it 
could not become a manufacture process in a low cost. 
[0006] ...... 

[Problem(s) to be Solved by the Invention] The purposes of this invention are the high brightness and 
high luminous efficiency which used the macromolecule, and the organic EL element of low driver 
voltage, and are to offer cheaply the organic electroluminescent element also set to long-term 
preservation, and a dark spot hardly generates and grows up to be. 
[0007] 

[Means for Solving the Problem] The result wholeheartedly examined in order that this invention person 
etc. might see such a situation and might raise the luminous efficiency of the organic EL element using 
the macromolecule fluorescent substance as a luminous layer, In the organic EL element which has the 
luminous layer which consists of a poly arylene vinylene system macromolecule fluorescent substance 
By protecting an organic EL element by the inert gas, high brightness and the preservation property of 
the organic EL element of high luminous efficiency improved, and it found out that the organic 
electroluminescent element most does not generate and a dark spot does not grow up to be was obtained, 
and resulted in this invention. 

[0008] That is, this invention is invention described below. 

[1] In the organic electroluminescent element which has a luminous layer at least in inter-electrode 
[ which at least one side becomes from the anode plate and cathode of a transparent or translucent 
couple ] The macromolecule fluorescent substance with which this luminous layer has fluorescence by 
the solid state is included, this macromolecule fluorescent substance The repeat unit shown by the 
general formula (1) A 50 mol % not-less implication of all repeat units, the number average molecular 
weight of polystyrene conversion — 103-107 it is - this organic electroluminescent element Be caught 
with transparent or translucent the board or film the interval from an anode plate front face or whose 
interval from a cathode surface is two sheets it is [ sheets ] 1 micrometers or more 2mm or less. And it is 
the organic electroluminescent element which is isolated, becomes so that the open air may not be 
contacted, and the space between this element, this board, or a film is filled with an inactive gas, and is 
characterized by the bird clapper. 
[Formula 2] -Ar-CR=CR f - (1) 

(Here, Ar is the arylene machine or heterocyclic-compound machine with which the carbon atomic 
number which participates in conjugate combination consists of four or more pieces [ 20 or less ], and R 
and R f shows the basis chosen from the group which consists of hydrogen, the alkyl group of carbon 
numbers 1-20, the aryl group of carbon numbers 6-20, a heterocyclic compound of carbon numbers 4- 
20, and a cyano group independently, respectively.) 

[0009] [2] Organic electroluminescent element given in [1] to which an inactive gas is characterized by 
being nitrogen, an argon, helium, or a carbon dioxide. 

[3] Organic electroluminescent element given in [1] to which a board or a film is characterized by being 
the substrate of an anode plate or cathode. 

[4] So that the organic electroluminescent element produced on the board transparent or translucent in 
an inactive gas or the film may be surrounded 1 -micrometer or more spacer 2mm or less is placed on a 
transparent or translucent board or a film. Carry transparent or translucent an another board or an 
another film from besides, and a joint with a spacer, each two transparent or translucent boards, or a film 
is joined with an optical hardening type or heat-hardened type adhesives. The manufacture method of 
the organic electroluminescent element given in [1] characterized by light-hardening, or making this 
joint heat-harden, and joining two transparent or translucent boards or a film. 
[0010] The organic EL element of this invention has at least the luminous layer which consists of an 



http : //www4 . ipdl . j po . go .j p/cgi -b in/tran_web_cgi_ej j e 



6/11/03 



Page 3 of 6 



arylene vinylene system macromolecule fluorescent substance, and the inactive gas layer (it may be 
hereafter called a protective layer) which protects the aforementioned organic EL element. 
[001 1] The macromolecule fluorescent substance used for the luminous layer of the organic EL element 
of this invention is explained, the repeat unit this macromolecule fluorescent substance is indicated to be 
by the general formula (1) - more than 50 mol % of all repeat units it is the included polymer 
Although based also on the structure of a repeat unit, it is still more desirable that the repeat units shown 
by the general formula (1) are 70% or more of all repeat units. This macromolecule fluorescent 
substance may contain a divalent aromatic compound machine or its derivative, a divalent heterocyclic- 
compound machine, its derivative, or the basis obtained combining them as repeat units other than the 
repeat unit shown by the general formula (1). Moreover, the repeat unit shown by the general formula 
(1) and other repeat units may be connected in the disconjugation unit which has an ether machine, an 
ester machine, an amide group, an imido basis, etc., and those disconjugation portions may be contained 
per repeat. 

[0012] The carbon atomic number which participates in conjugate combination as Ar of a general 
formula (1) in the macromolecule fluorescent substance in this invention is the arylene machine or 
heterocyclic-compound machine which consists of four or more pieces [ 20 or less ], and the divalent 
aromatic compound machine shown below, the derivative machine and a divalent heterocyclic- 
compound machine, its derivative machine, or the basis obtained combining them is illustrated. 
[0013] 
[Formula 3] 
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(Rl -R92 are the basis independently chosen from the group which becomes hydrogen, the alkyl group 
of carbon numbers 1-20, an alkoxy group, the aryl group of the alkyl thio basis; carbon numbers 6-18, 
and an aryloxy group; row from the heterocyclic-compound machine of carbon numbers 4-14, 
respectively.) 

[0014] A phenylene group, a substitution phenylene group, a biphenylene machine, a substitution 
biphenylene machine, a naphthalene diyl machine, a substitution naphthalene diyl machine, an 
anthracene -9, 10-diyl machine, the substitution anthracene -9, 10-diyl machine, a pyridine -2, 5-diyl 
machine, the substitution pyridine -2, 5-diyl machine, a thienylene machine, and a substitution 
thienylene machine are desirable in these. They are a phenylene group, a biphenylene machine, a 
naphthalene diyl machine, a pyridine -2, 5-diyl machine, and a thienylene machine still more preferably. 

[0015] R of a general formula (1) and R' show the basis chosen from the group which consists of 
hydrogen, the alkyl group of carbon numbers 1-20, the aryl group of carbon numbers 6-20, a 
heterocyclic compound of carbon numbers 4-20, and a cyano group independently, respectively. As an 
alkyl group of carbon numbers 1-20, a methyl group, an ethyl group, a propyl group, a butyl, a pentyl 
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machine, a hexyl machine, a heptyl machine, an octyl machine, a decyl group, a lauryl machine, etc. are 
mentioned, and a methyl group, an ethyl group, a pentyl machine, a hexyl machine, a heptyl machine, 
and an octyl machine are desirable. As an aryl group, a phenyl group, a 4-C1 - CI 2 alkoxy phenyl group 
(CI -C12 show that a carbon number is the number of either 1-12.), 4-C1 - C12 alkylphenyl machine, 1- 
naphthyl group, 2-naphthyl group, etc. are illustrated. 

[0016] It is desirable that Ar of a general formula (1) has one or more bases chosen as the alkyl group of 
carbon numbers 4-20, the alkoxy group and the alkyl thio machine, the aryl group of carbon numbers 6- 
18, and the aryloxy group row from the heterocyclic-compound machine of carbon numbers 4-14 from a 
viewpoint of solvent fusibility. 

[0017] Specifically, as an alkyl group of carbon numbers 4-20, a butyl, a pentyl machine, a hexyl 
machine, a heptyl machine, an octyl machine, a decyl group, a lauryl machine, etc. are mentioned, and a 
pentyl machine, a hexyl machine, a heptyl machine, and an octyl machine are desirable. Moreover, as an 
alkoxy group of carbon numbers 4-20, a butoxy machine, a pentyloxy machine, a hexyloxy machine, a 
heptyloxy machine, an octyloxy machine, a decyloxy machine, a lauryl oxy-basis, etc. are mentioned, 
and a pentyloxy machine, a hexyloxy machine, a heptyloxy machine, and an octyloxy machine are 
desirable. As an alkyl thio machine, a butyl thio machine, a pentyl thio machine, a hexyl. thio machine, a 
heptyl thio machine, an octyl thio machine, a decyloxy machine, a laurylthio machine, etc. are 
mentioned, and a pentyl thio machine, a hexyl thio machine, a heptyl thio machine, and an octyl thio 
machine are desirable. As an aryl group, a phenyl group, a 4-C1 - C12 alkoxy phenyl group, 4-C1 - CI 2 
alkylphenyl machine, 1-naphthyl group, 2-naphthyl group, etc. are illustrated. A phenoxy machine is 
illustrated as an aryloxy group. As a heterocyclic-compound machine, 2-thienyl group, 2-pyrrolyl 
machine, 2-furil machine, 2-, 3-, or 4-pyridyl machine is illustrated. Although the number of these 
substituents differs from the molecular weight of this macromolecule fluorescent substance also by 
composition of a unit repeatedly, it is desirable that the viewpoint which obtains a soluble high 
macromolecule fluorescent substance to these substituents are one or more per molecular weight 600. 
[0018] In addition, the macromolecule fluorescent substance used for the organic EL element of this 
invention may be randomness, a block, or a graft copolymer, and may be the macromolecule which has 
those middle-structures, for example, the random copolymer which wore block nature. From a viewpoint 
which obtains the high macromolecule fluorescent substance of the quantum yield of fluorescence, a 
random copolymer, and the block or graft copolymer which wore block nature is more desirable than a 
perfect random copolymer. Moreover, since the organic EL element of this invention uses luminescence 
from a thin film, that in which this macromolecule fluorescent substance has fluorescence by the solid 
state is used. 

[0019] As a good solvent to this macromolecule fluorescent substance, chloroform, a methylene 
chloride, a dichloroethane, a tetrahydrofuran, toluene, a xylene, etc. are illustrated, although based also 
on the structure and molecular weight of a macromolecule fluorescent substance — usually ~ these 
solvents - more than 0.1 wt% - it can be made to dissolve 

[0020] The molecular weight of the macromolecule fluorescent substance in this invention is 103-107 in 
polystyrene conversion, and those polymerization degree changes also with repeat structure or its rate, 
general [ from the point of membrane formation nature ] — the total number of repeat structure - 
desirable - 4-10000 - further - desirable - 5-3000 - it is 10-2000 especially preferably 
[0021] When forming membranes from a solution by using the macromolecule fluorescent substance of 
such organic-solvent fusibility, in the case of organic EL-element creation, when [ which mentions this 
solution later that what is necessary is just for the dryness after an application to remove a solvent ] 
charge transportation material and luminescent material are mixed further, the same technique can be 
applied, and it is very advantageous to it on manufacture. 

[0022] Although not limited especially as a synthesis method of the macromolecule fluorescent 
substance used for the organic EL element of this invention, the Wittig reaction from the diphosphonium 
salt obtained from the dialdehyde compound which two aldehyde groups combined with' the arylene 
machine, the compound which two halogenation methyl groups combined with the arylene machine, and 
triphenyl phosphine, for example is illustrated. Moreover, as other synthesis methods, the 
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dehydrohalogenation method from the compound which two halogenation methyl groups combined with 
the arylene machine is illustrated. Furthermore, the sulfonium salinity solution method which obtains 
this macromolecule fluorescent substance from the intermediate field obtained by carrying out the 
polymerization of the sulfonium salt of the compound which two halogenation methyl groups combined 
with the arylene machine with alkali with heat treatment is illustrated. Since the structure of the repeat 
unit included in the macromolecule fluorescent substance generated by adding as a monomer the 
compound which has skeletons other than an arylene machine also in which synthesis method, and 
changing the abundance is changeable, you may adjust, teach and copolymerize so that the repeat unit 
shown by the general formula (1) may become more than 50 mol %. The method by the Wittig reaction 
is [ among these ] desirable in respect of control of a reaction, or yield. 

[0023] The synthesis method of the arylene vinylene system copolymer which is one example of the 
macromolecule fluorescent substance used for the organic EL element of this invention is explained still 
more concretely. When obtaining a macromolecule fluorescent substance by the Wittig reaction for 
example, — first — a screw (halogenation methyl) compound — more specifically 2 and 5-dioctyl oxy~p- 
KISHIRI range bromide For example, the inside of an N.N-dimethylformamide solvent, It is made to 
react with triphenyl phosphine and phpsphonium salt is compounded, on this, a dialdehyde compound, 
and a twist concrete target For example, the macromolecule fluorescent substance containing a 
phenylene vinylene machine and a 2 and 5-dioctyl oxy-p-phenylene vinylene machine is obtained by the 
Wittig reaction which makes a terephthal aldehyde condense for example, among ethyl alcohol using 
lithium ethoxide. In order to obtain a copolymer, you may make two or more kinds of diphosphonium 
salts, and/or two or more kinds of dialdehyde compounds react at this time. 

[0024] Since the purity affects a luminescence property when using these macromolecule fluorescent 
substances as a luminescent material of an organic EL element, it is desirable after composition to carry 
out purification processing of judgment by reprecipitation refining and the chromatograph etc. 
[0025] Next, the protective layer used for the organic EL element of this invention is explained. It is 
isolated so that the organic EL element of this invention may be inserted with two transparent or 
translucent boards or film the interval from an anode plate front face or whose interval from a cathode 
surface is 100 micrometers or more 1mm or less preferably 1 micrometers or more 2mm or less and may 
not contact the open air. It is covered with the covering object which specifically consists of a joint 
which joins two transparent or translucent boards, a film and these two boards, or a film as this element, 
and the example isolated so that the open air may not be contacted is given. Since a crack may occur for 
an element when this element is directly joined to the both sides of two boards or a film, it is not 
desirable. Since glass, a polyethylene terephthalate (PET), a dampproof film, etc. are mentioned and 
glass and a dampproof film cannot penetrate the moisture in air, and oxygen easily as a material used for 
this board or a film, it is desirable. 

[0026] The space between this element, this board, or a film, for example, the space between this 
element and this covering object, is filled with the inactive gas. As an inactive gas, nitrogen, an argon, 
helium, or a carbon dioxide is desirable, and an argon and nitrogen are still more desirable. In addition, 
the moisture content in an inactive gas has desirable 1000 ppm or less in order to prevent degradation of 
an element, and its 100 ppm or less are still more desirable. 
[0027] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/11/03 



Page 1 of 11 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the organic electroluminescent element (it may be 
hereafter called an organic EL element) which used the macromolecule fluorescent substance, and its 
manufacture method. 
[0002] 

[Description of the Prior Art] The inorganic electroluminescent element (it may be hereafter called* an 
inorganic EL element) using the inorganic fluorescent substance as a luminescent material needed the 
alternating current of the high voltage for making light emit, although used for display, such as the field- 
like light source as a back light, and a flat-panel display. In recent years, the organic EL element which 
has the two-layer structure which Tang and others made the organic fluorochrome the luminous layer, 
and carried out the laminating of this and the organic charge transportation compound used for the photo 
conductor of electrophotography etc. was produced (JP,59-194393,A). Element structure and an organic 
fluorochrome since an organic EL element has the feature that luminescence of many colors is obtained 
easily in addition to a low-battery drive and high brightness, compared with an inorganic EL element, 
The 27th volume (JpnJ.Appl.Phys.) of [Japanese journal OBU applied physics to which many attempts 
are reported about the organic charge transportation compound, L269 page (1988), the 65th volume (J. 
Appl.Phys.) of journal OBU applied physics, 3610page(1989)]. 

[0003] until now, generally as a material used for a luminous layer, the organic fluorochrome of low 
molecular weight uses — having — **** — as the luminescent material of the amount of macromolecules 
- WO No. 9013148 public presentation specification, JP,3-244630,A, and applied physics Letters 
(Appl.Phys.Lett.) — it was proposed by the 58th volume, 1982 etc. pages (1991), etc. A fusibility 
precursor is formed on an electrode, the poly (p-phenylenevinylene) thin film changed into the 
conjugated-system macromolecule by heat-treating is obtained by the example of WO No. 9013148 
public presentation specification, and the EL element using it is indicated. Moreover, itself is meltable to 
a solvent and the conjugated-system macromolecule which has the feature that heat treatment is 
unnecessary is illustrated by JP,3 -244630, A. applied physics Letters (Appl.Phys.Lett.) — the organic EL 
element created at the solvent using a meltable macromolecule luminescent material and meltable it to 
the 58th volume and no less than 1982 pages (1991) is indicated However, the low defect of brightness 
in which luminous efficiency was called dark spot during preservation highly not necessarily enough 
arose in the luminescence side, and the organic EL element created using such material was reducing 
display grace. 

[0004] About the organic EL element using the low-molecular organic fluorochrome, the organic EL 
element which used for the metallic material of cathode liquid material, such as independent material or 
the solid material by which vapor codeposition was carried out, such as an indium and an aluminum 
quinolinol complex, a silicone oil, and fluorination carbon, as a protective layer of an electrode as a 
protective layer is indicated by JP,5-101892,A, 159881, and the No. 129080 or 41281 official report. 
[0005] However, in the organic EL element using the macromolecule reported until now, during 
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preservation, the low defect of the brightness called dark spot to an element arose in the luminescence 
side, and improvement in display quality, fall prevention of the display grace at the time of preservation, 
generation of a dark spot, and suppression of growth were called for. In order that the method 
conventionally used in order to suppress a dark spot might contact a solid-state and a liquid to an 
electrode, we were anxious about degradation by diffusion of the defect by generating of a blemish, and 
an impurity etc. Moreover, by carrying out the vacuum evaporationo of the expensive material etc., it 
could not become a manufacture process in a low cost. 
[0006] . . 

[Problem(s) to be Solved by the Invention] The purposes of this invention are the high brightness and 
high luminous efficiency which used the macromolecule, and the organic EL element of low driver 
voltage, and are to offer cheaply the organic electroluminescent element also set to long-term 
preservation, and a dark spot hardly generates and grows up to be. 
[0007] 

[Means for Solving the Problem] The result wholeheartedly examined in order that this invention person 
etc. might see such a situation and might raise the luminous efficiency of the organic EL element using 
the macromolecule fluorescent substance as a luminous layer, In the organic EL element which has the 
luminous layer which consists of a poly arylene vinylene system macromolecule fluorescent substance 
By protecting an organic EL element by the inert gas, high brightness and the preservation property of 
the organic EL element of high luminous efficiency improved, and it found out that the organic 
electroluminescent element most does not generate and a dark spot does not grow up to be was obtained, 
and resulted in this invention. 

[0008] That is, this invention is invention described below. 

[1] In the organic electroluminescent element which has a luminous layer at least in inter-electrode 
[ which at least one side becomes from the anode plate and cathode of a transparent or translucent 
couple ] The macromolecule fluorescent substance with which this luminous layer has fluorescence by 
the solid state is included, this macromolecule fluorescent substance The repeat unit shown by the 
general formula (1) A 50 mol % not-less implication of all repeat units, the number average molecular 
weight of polystyrene conversion — 103-107 it is - this organic electroluminescent element Be caught 
with transparent or translucent the board or film the interval from an anode plate front face or whose 
interval from a cathode surface is two sheets it is [ sheets ] 1 micrometers or more 2mm or less. And it is 
the organic electroluminescent element which is isolated, becomes so that the open air may not be 
contacted, and the space between this element, this board, or a film is filled with an inactive gas, and is 
characterized by the bird clapper. 
[Formula 2] -Ar-CR=CR'- (1) 

(Here, Ar is the arylene machine or heterocyclic-compound machine with which the carbon atomic 
number which participates in conjugate combination consists of four or more pieces [ 20 or less ], and R 
and R shows the basis chosen from the group which consists of hydrogen, the alkyl group of carbon 
numbers 1-20, the aryl group of carbon numbers 6-20, a heterocyclic compound of carbon numbers 4- 
20, and a cyano group independently, respectively.) 

[0009] [2] Organic electroluminescent element given in [1] to which an inactive gas is characterized by 
being nitrogen, an argon, helium, or a carbon dioxide. 

[3] Organic electroluminescent element given in [1] to which a board or a film is characterized by being 
the substrate of an anode plate or cathode. 

[4] So that the organic electroluminescent element produced on the board transparent or translucent in 
an inactive gas or the film may be surrounded 1 -micrometer or more spacer 2mm or less is placed on a 
transparent or translucent board or a film. Carry transparent or translucent an another board or an 
another film from besides, and a joint with a spacer, each two transparent or translucent boards, or a film 
is joined with an optical hardening type or heat-hardened type adhesives. The manufacture method of 
the organic electroluminescent element given in [1] characterized by light-hardening, or making this 
joint heat-harden, and joining two transparent or translucent boards or a film. 
[0010] The organic EL element of this invention has at least the luminous layer which consists of an 
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arylene vinylene system macromolecule fluorescent substance, and the inactive gas layer (it may be 
hereafter called a protective layer) which protects the aforementioned organic EL element. 
[001 1] The macromolecule fluorescent substance used for the luminous layer of the organic EL element 
of this invention is explained, the repeat unit this macromolecule fluorescent substance is indicated to be 
by the general formula (1) - more than 50 mol % of all repeat units - it is the included polymer 
Although based also on the structure of a repeat unit, it is still more desirable that the repeat units shown 
by the general formula (1) are 70% or more of all repeat units. This macromolecule fluorescent 
substance may contain a divalent aromatic compound machine or its derivative, a divalent heterocyclic- 
compound machine, its derivative, or the basis obtained combining them as repeat units other than the 
repeat unit shown by the general formula (1). Moreover, the repeat unit shown by the general formula 
(1) and other repeat units may be connected in the disconjugation unit which has an ether machine, an 
ester machine, an amide group, an imido basis, etc., and those disconjugation portions may be contained 
per repeat. 

[0012] The carbon atomic number which participates in conjugate combination as Ar of a general 
formula (1) in the macromolecule fluorescent substance in this invention is the arylene machine or 
heterocyclic-compound machine which consists of four or more pieces [ 20 or less ], and the divalent 
aromatic compound machine shown below, the derivative machine and a divalent heterocyclic- 
compound machine, its derivative machine, or the basis obtained combining them is illustrated. 
[0013] 
[Formula 3] 
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(Rl -R92 are the basis independently chosen from the group which becomes hydrogen, the alkyl group 
of carbon numbers 1-20, an alkoxy group, the aryl group of the alkyl thio basis; carbon numbers 6-18, 
and an aryloxy group; row from the heterocyc lie-compound machine of carbon numbers 4-14, 
respectively.) 

[0014] A phenylene group, a substitution phenylene group, a biphenylene machine, a substitution 
biphenylene machine, a naphthalene diyl machine, a substitution naphthalene diyl machine, an 
anthracene -9, 10-diyl machine, the substitution anthracene -9, 10-diyl machine, a pyridine -2, 5-diyl 
machine, the substitution pyridine -2, 5-diyl machine, a thienylene machine, and a substitution 
thienylene machine are desirable in these. They are a phenylene group, a biphenylene machine, a 
naphthalene diyl machine, a pyridine -2, 5-diyl machine, and a thienylene machine still more preferably. 

[0015] R of a general formula (1) and R' show the basis chosen from the group which consists of 
hydrogen, the alkyl group of carbon numbers 1-20, the aryl group of carbon numbers 6-20, a 
heterocyclic compound of carbon numbers 4-20, and a cyano group independently, respectively. As an 
alkyl group of carbon numbers 1-20, a methyl group, an ethyl group, a propyl group, a butyl, a pentyl 
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machine, a hexyl machine, a heptyl machine, an octyl machine, a decyl group, a lauryl machine, etc. are 
mentioned, and a methyl group, an ethyl group, a pentyl machine, a hexyl machine, a heptyl machine, 
and an octyl machine are desirable. As an aryl group, a phenyl group, a 4-C1 - C12 alkoxy phenyl group 
(CI -CI 2 show that a carbon number is the number of either 1-12.), 4-C1 - CI 2 alkylphenyl machine, 1- 
naphthyl group, 2-naphthyl group, etc. are illustrated. 

[0016] It is desirable that Ar of a general formula (1) has one or more bases chosen as the alkyl group of 
carbon numbers 4-20, the alkoxy group and the alkyl thio machine, the aryl group of carbon numbers 6- 
18, and the aryloxy group row from the heterocyclic-compound machine of carbon numbers 4-14 from a 
viewpoint of solvent fusibility. 

[0017] Specifically, as an alkyl group of carbon numbers 4-20, a butyl, a pentyl machine, a hexyl 
machine, a heptyl machine, an octyl machine, a decyl group, a lauryl machine, etc. are mentioned, and a 
pentyl machine, a hexyl machine, a heptyl machine, and an octyl machine are desirable. Moreover, as an 
alkoxy group of carbon numbers 4-20, a butoxy machine, a pentyloxy machine, a hexyloxy machine, a 
heptyloxy machine, an octyloxy machine, a decyloxy machine, a lauryl oxy-basis, etc. are mentioned, 
and a pentyloxy machine, a hexyloxy machine, a heptyloxy machine, and an octyloxy machine are 
desirable. As an alkyl thio machine, a butyl thio machine, a pentyl thio machine, a hexyl thio machine, a 
heptyl thio machine, an octyl thio machine, a decyloxy machine, a laurylthio machine, etc. are 
mentioned, and a pentyl thio machine, a hexyl thio machine, a heptyl thio machine, and an octyl thio 
machine are desirable. As an aryl group, a phenyl group, a 4-C1 - CI 2 alkoxy phenyl group, 4-C1 - C12 
alkylphenyl machine, 1-naphthyl group, 2-naphthyl group, etc. are illustrated. A phenoxy machine is 
illustrated as an aryloxy group. As a heterocyclic-compound machine, 2-thienyl group, 2-pyrrolyl 
machine, 2-furil machine, 2-, 3-, or 4-pyridyl machine is illustrated. Although the number of these 
substituents differs from the molecular weight of this macromolecule fluorescent substance also by 
composition of a unit repeatedly, it is desirable that the viewpoint which obtains a soluble high 
macromolecule fluorescent substance to these substituents are one or more per molecular weight 600. 
[0018] In addition, the macromolecule fluorescent substance used for the organic EL element of this 
invention may be randomness, a block, or a graft copolymer, and may be the macromolecule which has 
those middle-structures, for example, the random copolymer which wore block nature. From a viewpoint 
which obtains the high macromolecule fluorescent substance of the quantum yield of fluorescence, a 
random copolymer, and the block or graft copolymer which wore block nature is more desirable than a 
perfect random copolymer. Moreover, since the organic EL element of this invention uses luminescence 
from a thin film, that in which this macromolecule fluorescent substance has fluorescence by the solid 
state is used. 

[0019] As a good solvent to this macromolecule fluorescent substance, chloroform, a methylene 
chloride, a dichloroethane, a tetrahydrofiiran, toluene, a xylene, etc. are illustrated, although based also 
on the structure and molecular weight of a macromolecule fluorescent substance - usually - these 
solvents - more than 0.1 wt% — it can be made to dissolve 

[0020] The molecular weight of the macromolecule fluorescent substance in this invention is 103-107 in 
polystyrene conversion, and those polymerization degree changes also with repeat structure or its rate, 
general [ from the point of membrane formation nature ] — the total number of repeat structure - 
desirable - 4-10000 - further - desirable - 5-3000 - it is 10-2000 especially preferably 
[0021] When forming membranes from a solution by using the macromolecule fluorescent substance of 
such organic-solvent fusibility, in the case of organic EL-element creation, when [ which mentions this 
solution later that what is necessary is just for the dryness after an application to remove a solvent ] 
charge transportation material and luminescent material are mixed farther, the same technique can be 
applied, and it is very advantageous to it on manufacture. 

[0022] Although not limited especially as a synthesis method of the macromolecule fluorescent 
substance used for the organic EL element of this invention, the Wittig reaction from the diphosphonium 
salt obtained from the dialdehyde compound which two aldehyde groups combined with the arylene 
machine, the compound which two halogenation methyl groups combined with the arylene machine, and 
triphenyl phosphine, for example is illustrated. Moreover, as other synthesis methods, the 
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dehydrohalogenation method from the compound which two halogenation methyl groups combined with 
the arylene machine is illustrated. Furthermore, the sulfonium salinity solution method which obtains 
this macromolecule fluorescent substance from the intermediate field obtained by carrying out the 
polymerization of the sulfonium salt of the compound which two halogenation methyl groups combined 
with the arylene machine with alkali with heat treatment is illustrated. Since the structure of the repeat 
unit included in the macromolecule fluorescent substance generated by adding as a monomer the 
compound which has skeletons other than an arylene machine also, in which synthesis method, and 
changing the abundance is changeable, you may adjust, teach and copolymerize so that the repeat unit 
shown by the general formula (1) may become more than 50 mol %. The method by the Wittig reaction 
is [ among these ] desirable in respect of control of a reaction, or yield. 

[0023] The synthesis method of the arylene vinylene system copolymer which is one example of the 
macromolecule fluorescent substance used for the organic EL element of this invention is explained still 
more concretely. When obtaining a macromolecule fluorescent substance by the Wittig reaction for 
example, - first — a screw (halogenation methyl) compound — more specifically 2 and 5-dioctyl oxy--p- 
KISHIRI range bromide For example, the inside of an N.N-dimethylformamide solvent, It is made to 
react with triphenyl phosphine and phosphonium salt is compounded, on this, a dialdehyde compound, 
and a twist concrete target For example, the macromolecule fluorescent substance containing a 
phenylene vinylene machine and a 2 and 5-dioctyl oxy--p-phenylenevinylene machine is obtained by the 
Wittig reaction which makes a terephthal aldehyde condense for example, among ethyl alcohol using 
lithium ethoxide. In order to obtain a copolymer, you may make two or more kinds of diphosphonium 
salts, and/or two or more kinds of dialdehyde compounds react at this time. 

[0024] Since the purity affects a luminescence property when using these macromolecule fluorescent 
substances as a luminescent material of an organic EL element, it is desirable after composition to carry 
out purification processing of judgment by reprecipitation refining and the chromatograph etc. 
[0025] Next, the protective layer used for the organic EL element of this invention is explained. It is 
isolated so that the organic EL element of this invention may be inserted with two transparent or 
translucent boards or film the interval from an anode plate front face or whose interval from a cathode 
surface is 100 micrometers or more 1mm or less preferably 1 micrometers or more 2mm or less and may 
not contact the open air. It is covered with the covering object which specifically consists of a joint 
which joins two transparent or translucent boards, a film and these two boards, or a film as this element, 
and the example isolated so that the open air may not be contacted is given. Since a crack may occur for 
an element when this element is directly joined to the both sides of two boards or a film, it is not 
desirable. Since glass, a polyethylene terephthalate (PET), a dampproof film, etc. are mentioned and 
glass and a dampproof film cannot penetrate the moisture in air, and oxygen easily as a material used for 
this board or a film, it is desirable. 

[0026] The space between this element, this board, or a film, for example, the space between this 
element and this covering object, is filled with the inactive gas. As an inactive gas, nitrogen, an argon, 
helium, or a carbon dioxide is desirable, and an argon and nitrogen are still more desirable. In addition, 
the moisture content in an inactive gas has desirable 1000 ppm or less in order to prevent degradation of 
an element, and its 100 ppm or less are still more desirable. 

[0027] About the structure of the organic EL element of this invention, the above-mentioned 
macromolecule fluorescent substance is used into the luminous layer which at least one side prepares in 
inter-electrode [ of a transparent or translucent couple ]. as a protective layer Since it is isolated so that 
the open air may not be contacted in this organic EL element, if it is covered with two transparent or 
translucent boards or film separated in 1 -micrometer or more space 2mm or less filled with the inactive 
gas, there will be especially no limit and well-known structure will be adopted. For example, the thing 
of structure which has the electrode of a couple to both sides of the luminous layer which consists of this 
macromolecule fluorescent substance, or the luminous layer which consists of mixture of this 
macromolecule fluorescent substance and charge transportation material (the general term of electronic 
transportation material and electron hole transportation material is meant), What carried out the 
laminating of the electron hole transporting bed which contains electron hole transportation material 
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between a luminous layer and an anode plate, What carried out the laminating of the electronic 
transporting bed which carries out the laminating of what carried out the laminating of the electronic 
transporting bed which contains electronic transportation material between a luminous layer and 
cathode, and the electron hole transporting bed which contains electron hole transportation material 
between a luminous layer and an anode plate further, and contains electronic transportation material 
between a luminous layer and cathode is illustrated. Moreover, about a luminous layer or a charge 
transporting bed, the case of one layer, and when combining two or more layers, it is contained in this 
invention. Furthermore, you may carry out mixed use of the luminescent material stated to a luminous 
layer at the following for example, other than this macromolecule fluorescent substance. Moreover, it 
can also consider as the layer which made the high molecular compound distribute this macromolecule 
fluorescent substance and/or charge transportation material. 

[0028] the charge transportation material used with the macromolecule fluorescent substance of this 
invention ~ that is Although a thing well-known as electronic transportation material or an electron hole 
transportation material can be used and it is not limited especially As an electron hole transportation 
material, a pyrazoline derivative, an arylamine derivative, a stilbene derivative, A triphenyl diamine 
derivative etc. as an electronic transportation material An OKISA diazole derivative, An anthra 
quinodimethan and its derivative, a benzoquinone, and its derivative, A naphthoquinone and its 
derivative, anthraquinone, and its derivative, a tetracyano ANSURA quinodimethan and its derivative, 
and full ~ me — non, the metal complex of a derivative, diphenyl dicyano ethylene and its derivative, a 
diphenoquinone derivative, 8-hydroxyquinoline, and its derivative etc. is illustrated 
[0029] Specifically, what is indicated by JP,63-70257,A, a 63-175860 official report, JP,2-135359,A, 2- 
135361, 2-209988, 3-37992, and the 3-152184 official report is illustrated. As an electron hole 
transportation material, as a triphenyl diamine derivative and an electronic transportation material, an 
OKISA diazole derivative, A benzoquinone and its derivative, aiithraquinone, and its derivative, The 
metal complex of 8-hydroxyquinoline and its derivative is desirable, especially As an electron hole 
transportation material, a 4 and 4'-screw (N(3-methylphenyl)-N-phenylamino) biphenyl, as electronic 
transportation material — 2-(4-biphenylyl)-5-(4-t-buthylphenyl)- 1, 3, 4-OKISA diazole, a 
benzoquinone, anthraquinone, and tris (eight quinolinol) aluminum are desirable What is necessary is 
just to use simultaneously the compound of electronic transportability, the compound of electron hole 
transportability, or both among these. These may be used independently, and may mix and use two or 
more kinds. 

[0030] What is necessary is just to form a charge transporting bed using such charge transportation 
material, when preparing a charge transporting bed further between a luminous layer and an electrode. 
Moreover, what is necessary is just to decide suitably in consideration of them in the range which does 
not check sufficient membrane formation nature and a luminescence property, since the amount of the 
charge transportation material used changes with kinds of compound to be used etc. when mixing and 
using charge transportation material for a luminous layer. Usually, it is 1 - 40 % of the weight to 
luminescent material, and is 2 - 30 % of the weight still more preferably. 

[0031] Although not limited especially as a well-known luminescent material which can be used with 
the macromolecule fluorescent substance in this invention, coloring matter, such as a naphthalene 
derivative, an anthracene and its derivative, a perylene and its derivative, a poly methine system, a 
xanthene system, a coumarin system, and a cyanine system, 8-hydroxyquinoline and the metal complex 
of the derivative, an aromatic amine, a tetrapod phenyl cyclopentadiene and its derivative, a tetrapod 
phenyl butadiene, its derivative, etc. can be used, for example. Specifically, what is indicated by JP,57- 
51781,A and the 59-194393 official report is usable. 

[0032] Next, the typical production method of an organic EL element using the luminescent material of 
this invention is described based on drawing 1 . In addition, about the pattern of an anode plate and 
cathode, since a well-known pattern can be used, the detail of the pattern is omitted by drawing 1 . 
Moreover, in drawing 1 , when one sheet of two transparent or translucent boards or a film serves as the 
substrate of an anode plate, it corresponds. What formed the transparent or translucent electrode as an 
anode plate 4 on transparent or translucent a board or films 1, such as glass and transparent plastics, is 
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used. As a material of an anode plate 4, a conductive metallic-oxide film, a translucent metal thin film, 
etc. are used. The films (NESA etc.) created using the electrically conductive glass which specifically 
consists of indium tin oxide (ITO), tin oxide, etc., gold, platinum, silver, copper, etc. are used. As the 
production method, a vacuum deposition method, the sputtering method, plating, etc. are used. The thing 
same also as cathode 8 is used. 

[0033] On this anode plate 4, the luminous layer 6 which contains the above-mentioned macromolecule 
fluorescent substance or this macromolecule fluorescent substance, and charge transportation material as 
a luminescent material is formed. Although the applying methods, such as the spin coating method, the 
casting method, a dipping method, the bar coat method, and the roll coat method, are illustrated as the 
formation method using the melting liquid, solution, or mixed liquor of these material, especially the 
thing to form using a solution or mixed liquor is desirable. 

[0034] lnm - 1 micrometer is 2nm - 500nm still more preferably preferably as thickness of a luminous 
layer 6. In order to raise current density and to gather luminous efficiency, the range of 5-200nm is 
desirable. In addition, when a luminous layer 6 is thin-film-ized by the applying method, in order to 
remove a solvent, it is desirable to carry out stoving of the 30-300 degrees C at the temperature of 60- 
200 degrees C preferably under reduced pressure or an inert atmosphere after luminous layer formation. 
[0035] When carrying out the laminating of the electron hole transporting bed 5 to the bottom of this 
luminous layer 6, before forming a luminous layer 6 by the above-mentioned membrane formation 
method (when shown in drawing 1 ), it is desirable to form the electron hole transporting bed 5. 
Although not limited, especially as the membrane formation method of the electron hole transporting 
bed 5 The vacuum deposition method from a powder state, Or the spin coating method after melting in a 
solution, the casting method, The applying methods, such as a dipping method, the bar coat method, and 
the roll coat method, or the spin coating method after mixing a high molecular compound and charge 
transportation material in the state of a solution state or melting and making it distribute; The applying 
methods, such as the casting method, a dipping method, the bar coat method, and the roll coat method, 
can be used. 

[0036] Especially as a high molecular compound to mix, although not limited, what has the absorption 
desirable what does not check charge transportation to a degree very much and not strong to the light is 
used suitably. For example, poly (N-vinylcarbazole), the poly aniline and its derivative, the poly 
thiophene and its derivative, poly (p-phenylenevinylene) and its derivative, poly (2, 5-thienylene 
vinylene) and its derivative, a polycarbonate, a polyacrylate, poly methyl acrylate, a 
polymethylmethacrylate, polystyrene, a polyvinyl chloride, a polysiloxane, etc. are illustrated. When 
using a high molecular compound in that membranes can be formed easily, it is desirable to use the 
applying method. 

[0037] Although thickness which a pinhole does not generate at least is required for it, if the thickness of 
the electron hole transporting bed 5 is not much thick, resistance of an element increases and its high 
driver voltage is not needed and desirable. Therefore, lnm - 1 micrometer of 2nm - 500nm of thickness 
of a charge transporting bed is 5-200nm especially preferably still more preferably preferably. 
[0038] Moreover, when carrying out the laminating of the electronic transporting bed 7 further on this 
luminous layer, after forming a luminous layer 6 by the above-mentioned membrane formation method 
(when shown in drawing 1 ), it is desirable to form the electronic transporting bed 7 on it. 
[0039] Although not limited, especially as the membrane formation method of the electronic 
transporting bed 7 The vacuum deposition method from a powder state, Or the spin coating method after 
melting in a solution, the casting method, The applying methods, such as a dipping method, the bar coat 
method, and the roll coat method, or the spin coating method after mixing a high molecular compound 
and charge transportation material in the state of a solution state or melting and making it distribute, The 
applying methods, such as the casting method, a dipping method, the bar coat method, and the roll coat 
method, can be used. 

[0040] Especially as a high molecular compound to mix, although not limited, what has the absorption 
desirable what does not check charge transportation to a degree very much and not strong to the light is 
used suitably. For example, poly (N-vinylcarbazole), the poly aniline and its derivative, the poly 
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thiophene and its derivative, poly (p-phenylenevinylene) and its derivative, poly (2, 5-thienylene 
vinylene) and its derivative, a polycarbonate, a polyacrylate, poly methyl acrylate, a 
polymethylmethacrylate, polystyrene, a polyvinyl chloride, a polysiloxane, etc. are illustrated. When 
using a high molecular compound in that membranes can be formed easily, it is desirable to use the 
applying method. Although thickness which a pinhole does not generate at least is required for it, if the 
thickness of the electronic transporting bed 7 . is not much, thick, resistance of an element, increases and 
its high driver voltage is not needed and desirable. Therefore, Inm - 1 micrometer of 2nm - 500nm of 
thickness of a charge transporting bed is 5-200nm especially preferably still more preferably preferably. 
[0041] Subsequently, cathode 8 is formed on a luminous layer 6 or the electronic transporting bed 7. 
This cathode 8 turns into electron-injection cathode. Especially as the material, although not limited, a 
small material of ionization energy is desirable. For example, aluminum, an indium, magnesium, 
calcium, a lithium, a magnesium-silver alloy, a magnesium-indium alloy, a magnesium-indium alloy, a 
lithium-aluminium alloy, a lithium-silver alloy, a lithium-indium alloy, or a graphite thin film is used. A 
vacuum deposition method, the sputtering method, etc. are used as the production method of cathode. 
[0042] Next, one example of the manufacture method of the protective layer of the organic EL element 
in this invention is explained based on drawing 1 . By performing the following operations in an inactive 
gas, the space between this organic EL element, a transparent or translucent board, or a film, i.e., the 
space between this organic EL element and a covering object, is filled with the inactive gas 9. First, the 
1 -micrometer or more spacer 3 2mm or less is placed on a transparent or translucent board or a film 1 (it 
serves as a substrate.), and transparent or translucent an another board or an another film 10 is carried 
from this so that the organic electroluminescent element produced on the board transparent as mentioned 
above or translucent or the film 1 (it serves as a substrate.) may be surrounded. Next, a joint with a 
spacer 3, each two transparent or translucent boards, or a film is joined with an optical hardening type or 
the heat-hardened type adhesives 2, light-harden, or this joint is made to heat-harden, and two 
transparent or translucent boards or a film is joined. Thereby, an organic EL element is intercepted with 
the open air. 
[0043] 

[Function] Since the melting point and the decomposition temperature use comparatively high 
polymeric materials, it is thermally stable that the organic EL element of this invention is excellent, and 
it is because a luminous layer can be easily formed by the applying method. For this reason, high 
brightness and the organic EL element of high luminous efficiency can be produced very easily. 
Furthermore, it is thought that it is effective in reinforcement being possible since especially the 
endurance of cathode is high, and suppressing generation of a dark spot by operation of the protective 
layer used by this invention. 
[0044] 

[Example] Hereafter, although the example of this invention is shown, this invention is not limited to 
these. Here, about number average molecular weight, the number average molecular weight of 
polystyrene conversion was calculated by the gel permeation chromatography (GPC) by using 
chloroform as a solvent. 

Example 1 Composition of macromolecule fluorescent substance 1> 2 and 5-dioctyl oxy— p-KJSHIRI 
range bromide was made to react with the inside of an N.N-dimethylformamide solvent, and triphenyl 
phosphine, and phosphonium salt was compounded. The obtained phosphonium salt 47.75 weight 
section and the terephthal aldehyde 6.7 weight section were dissolved in ethyl alcohol. The ethyl alcohol 
solution containing the lithium ethoxide of the 5.8 weight sections was dropped at the ethyl alcohol 
solution of phosphonium salt and a dialdehyde, and the polymerization was carried out at the room 
temperature for 3 hours. After leaving it at an overnight room temperature, precipitation was carried out 
the ** exception, with ethyl alcohol, the dissolution was added to chloroform after washing, ethanol was 
added to this, and reprecipitation generation was carried out. Reduced pressure drying of this was 
carried out, and the polymer 8.0 weight section was obtained. This is called macromolecule fluorescent 
substance 1 . The repeat unit and mole ratio of the macromolecule fluorescent substance 1 calculated 
from the preparation ratio of a monomer are shown below. 
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Here, two repeat units are combined by turns, the number average molecular weight of polystyrene 
conversion of this macromolecule fluorescent substance 1 - 1.0x104 it was . About the structure of this 
macromolecule fluorescent substance 1, it checked by the infrared absorption spectrum and NMR. 
[0045] By creation of an element, and <evaluation> sputtering, the 1.0wt% chloroform solution of a 
polyvinyl carbazole was used for the glass substrate which attached the ITO film by the thickness of 
40nm, and membranes were formed by the thickness of 50nm by dipping. Furthermore, membranes 
were formed by the thickness of 50nm with the spin coat using the 1.0wt% toluene solution of the 
macromolecule fluorescent substance 1. Furthermore, after drying this at 150 degrees C under reduced 
pressure for 1 hour, 35nm (Alq3) of tris (eight quinolinol) aluminum was deposited at the rate of 0.1 - 
0.2 nm/s as an electronic transporting bed. 40nm vacuum evaporationo of the lithium-aluminium alloy 
(lithium concentration : lwt%) was carried out as 1st metal layer of cathode on it, and the organic EL 
element was produced. All the degree of vacuums at the time of vacuum evaporationo were 8x10 to 6 or 
less Torrs. After electrode production, the spacer of 1mm glass was put on the circumference of the 
organic EL element produced on the transparent substrate in nitrogen-gas-atmosphere mind, the glass 
plate was carried from on this, and the organic EL-element protective layer was produced by pasting up 
a substrate and this glass plate for the spacer section using optical hardening type adhesives. When 
voltage 12.5V are impressed to this element, the current of 2 flows the current density of 32.1mA/cm, 
and it is brightness 1892 cd/m2. Yellow-green EL luminescence was observed. The luminous efficiency 
at this time was 5.9 cd/A. Brightness was proportional to current density mostly. Moreover, EL peak 
wavelength was 540nm, simultaneously coincidence is carried out with the fluorescence peak 
wavelength of the thin film of the macromolecule fluorescent substance 1, and EL luminescence 
[ fluorescent substance / macromolecule / 1 ] was checked. When the low-battery drive of this element 
was carried out by 10V after preservation for five days in air, there was little generating of a dark spot 
and the area for a non-light-emitting part was 10% or less. 

[0046] The element was created by the same method as an example 1 except not using the protective 
layer of an example of comparison 1 organic EL element. When voltage 12.5V were impressed to this 
element, it is 2 the current density of 32.1mA/cm. Current flows and it is brightness 1892 cd/m2. 
Yellow-green EL luminescence was observed. The luminous efficiency at this time was 5.9 cd/A. 
Brightness was proportional to current density mostly. Moreover, EL peak wavelength was 540nm, 
simultaneously coincidence is carried out with the fluorescence peak wavelength of the thin film of the 
macromolecule fluorescent substance 1, and EL luminescence [ fluorescent substance / macromolecule / 
1 ] was checked. When the low-battery drive of this element was carried out by 10V after preservation 
for five days in air, there was much generating of a dark spot and the area for a non-light-emitting part 
was about about 50%. 

[0047] Thus, rather than the organic EL element of the example 1 of comparison which is not covered 
by the glass plate of two sheets separated in the 1mm space filled with the inactive gas, the organic EL 
element covered by the glass plate of two sheets separated in the 1mm space where the organic EL 
element of an example 1 was filled with the inactive gas had little generating of a dark spot, and showed 
the preservation property of the outstanding luminescence display grace. 
[0048] 
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[Effect of the Invention] The space [ 2mm or less ] 1 micrometers or more filled with the inactive gas in 
the macromolecule fluorescent substance and cathode of this invention and the organic 
electroluminescent element isolated so that the open air may not be contacted with wrap covering in 
them are easy to create, and since the preservation property of the outstanding luminescence display 
grace is shown, it can be preferably used as equipments, such as the field-like light source as a back 
light, and a flat-panel display. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer ? .So, the, translation may not reflect the .original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] this invention relates to the organic electroluminescent element (it may be 
hereafter called an organic EL element) which used the macromolecule fluorescent substance, and its 
manufacture method. 
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PRIOR ART 



[Description of the Prior Art] The inorganic electroluminescent element (it may be hereafter called an 
inorganic EL element) using the inorganic fluorescent substance as a luminescent material needed the 
alternating current of the high voltage for making light emit, although used for display, such as the field- 
like light source as a back light, and a flat-panel display. In recent years, the organic EL element which 
has the two-layer structure which Tang and others made the organic fluorochrome the luminous layer, 
and carried out the laminating of this and the organic charge transportation compound used for the photo 
conductor of electrophotography etc. was produced (JP,59-1 94393 ,A). An organic EL element is 
[Japanese journal OBU applied physics to which many attempts are reported about element structure, 
the organic fluorochrome, and the organic charge transportation compound since there is the feature that 
luminescence of many colors is obtained easily in addition to a low-battery drive and high brightness, 
compared with an inorganic EL element. (Jpn.J.Appl.Phys.) The 27th volume of L 269 pages (1988) and 
the 65th volume (J. Appl.Phys.) of journal OBU applied physics, 3610page(1989)]. 
[0003] until now, generally as a material used for a luminous layer, the organic fluorochrome of low 
molecular weight uses - having - **** - as the luminescent material of the amount of macromolecules 
- WO No. 9013148 public presentation specification, JP,3-244630,A, and applied physics Letters 
(Appl.Phys.Lett.) - it was proposed by the 58th volume, 1982 etc. pages (1991), etc. A fusibility 
precursor is formed on an electrode, the poly (p-phenylenevinylene) thin film changed into the 
conjugated-system macromolecule by heat-treating is obtained by the example of WO No. 9013148 
public presentation specification, and the EL element using it is indicated. Moreover, itself is meltable to 
a solvent and the conjugated-system macromolecule which has the feature that heat treatment is 
unnecessary is illustrated by JP,3-244630,A. applied physics Letters (Appl.Phys.Lett.) - the organic EL 
element created at the solvent using a meltable macromolecule luminescent material and meltable it to 
the 58th volume and no less than 1982 pages (1991) is indicated However, the low defect of brightness 
in which luminous efficiency was called dark spot during preservation highly not necessarily enough 
arose in the luminescence side, and the organic EL element created using such material Was reducing 
display grace. 

[0004] About the organic EL element using the low-molecular organic fluorochrome, the organic EL 
element which used for the metallic material of cathode liquid material, such as independent material or 
the solid material by which vapor codeposition was carried out, such as an indium and an aluminum 
quinolinol complex, a silicone oil, and fluorination carbon, as a protective layer of an electrode as a 
protective layer is indicated by JP,5-101892,A, 159881, and the No. 129080 or 41281 official report. 
[0005] However, in the organic EL element using the macromolecule reported until now, during 
preservation, the low defect of the brightness called dark spot to an element arose in the luminescence 
side, and improvement in display quality, fall prevention of the display grace at the time of preservation, 
generation of a dark spot, and suppression of growth were called for. In order that the method 
conventionally used in order to suppress a dark spot might contact a solid-state and a liquid to an 
electrode, we were anxious about degradation by diffusion of the defect by generating of a blemish, and 
an impurity etc. Moreover, by carrying out the vacuum evaporationo of the expensive material etc., it 
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could not become a manufacture process in a low cost. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The space [ 2mm or less ] 1 micrometers or more filled with the inactive gas in 
the macromolecule fluorescent substance and cathode of this invention and the organic 
electroluminescent element isolated so that the open air may not be contacted with wrap covering in 
them are easy to create, and since the preservation property of the outstanding luminescence display 
grace is shown, it can be preferably used as equipments, such as the field-like light source as a back 
light, and a flat-panel display. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The purposes of this invention are the high brightness and 
high luminous efficiency which used the macromolecule, and the organic EL element of low driver 
voltage, and are to offer cheaply the organic electroluminescent element also set to long-term 
preservation, and a dark spot hardly generates and grows up to be. 
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MEANS 



[Means for Solving the Problem] The result wholeheartedly examined in order that this invention person 
etc. might see such a situation and might raise the luminous efficiency of the organic EL element using 
the macromolecule fluorescent substance as a luminous layer, In the organic EL element which has the 
luminous layer which consists of a poly arylene vinylene system macromolecule fluorescent substance 
By protecting an organic EL element by the inert gas, high brightness and the preservation property of 
the organic EL element of high luminous efficiency improved, and it found out that the organic 
electroluminescent element most does not generate and a dark spot does not grow up to be was obtained, 
and resulted in this invention. 

[0008] That is, this invention is invention described bfclow. 

[1] In the organic electroluminescent element which has a luminous layer at least in inter-electrode 
[ which at least one side becomes from the anode plate and cathode of a transparent or translucent 
couple ] The macromolecule fluorescent substance with which this luminous layer has fluorescence by 
the solid state is included, this macromolecule fluorescent substance The repeat unit shown by the 
general formula (1) A 50 mol % not-less implication of all repeat units, the number average molecular 
weight of polystyrene conversion - 103-107 it is - this organic electroluminescent element Be caught 
with transparent or translucent the board or film the interval from an anode plate front face or whose 
interval from a cathode surface is two sheets it is [ sheets ] 1 micrometers or more 2mm or less. And it is 
the organic electroluminescent element which is isolated, becomes so that the open air may not be 
contacted, and the space between this element, this board, or a film is filled with an inactive gas, and is 
characterized by the bird clapper. 
[Formula 2] -Ar-CR=CR'- (1) 

(Here, Ar is the arylene machine or heterocyclic-compound machine with which the carbon atomic 
number which participates in conjugate combination consists of four or more pieces [ 20 or less ], and R 
and R 1 shows the basis chosen from the group which consists of hydrogen, the alkyl group of carbon 
numbers 1-20, the aryl group of carbon numbers 6-20, a heterocyclic compound of carbon numbers 4- 
20, and a cyano group independently, respectively.) 

[0009] [2] Organic electroluminescent element given in [1] to which an inactive gas is characterized by 
being nitrogen, an argon, helium, or a carbon dioxide. 

[3] Organic electroluminescent element given in [1] to which a board or a film is characterized by being 
the substrate of an anode plate or cathode. 

[4] So that the organic electroluminescent element produced on the board transparent or translucent in 
an inactive gas or the film may be surrounded 1 -micrometer or more spacer 2mm or less is placed on a 
transparent or translucent board or a film. Carry transparent or translucent an another board or an 
another film from besides, and a joint with a spacer, each two transparent or translucent boards, or a film 
is joined with an optical hardening type or heat-hardened type adhesives. The manufacture method of 
the organic electroluminescent element given in [1] characterized by light-hardening, or making this 
joint heat-harden, and joining two transparent or translucent boards or a film. 
[0010] The organic EL element of this invention has at least the luminous layer which consists of an 
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arylene vinylene system macromolecule fluorescent substance, and the inactive gas layer (it may be 
hereafter called a protective layer) which protects the aforementioned organic EL element. 
[001 1] The macromolecule fluorescent substance used for the luminous layer of the organic EL element 
of this invention is explained, the repeat unit this macromolecule fluorescent substance is indicated to be 
by the general formula (1) - more than 50 mol % of all repeat units - it is the included polymer 
Although based also on the structure of a repeat unit, it is still more desirable that the repeat units shown 
by the general formula (1) are 70% or more of all repeat units. This macromolecule fluorescent 
substance may contain a divalent aromatic compound machine or its derivative, a divalent heterocyclic- 
compound machine, its derivative, or the basis obtained combining them as repeat units other than the 
repeat unit shown by the general formula (1). Moreover, the repeat unit shown by the general formula 
(1) and other repeat units may be connected in the disconjugation unit which has an ether machine, an 
ester machine, an amide group, an imido basis, etc., and those disconjugation portions may be contained 
per repeat. 

[0012] The carbon atomic number which participates in conjugate combination as Ar of a general 
formula (1) in the macromolecule fluorescent substance in this invention is the arylene machine or 
heterocyclic-compound machine which consists of four or more pieces [ 20 or less ], and the divalent 
aromatic compound machine shown below, the derivative machine and a divalent heterocyclic- 
compound machine, its derivative machine, or the basis obtained combining them is illustrated. 
[0013] 
[Formula 3] 
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(Rl -R92 are the basis independently chosen from the group which becomes hydrogen, the alkyl group 
of carbon numbers 1-20, an alkoxy group, the aryl group of the alkyl thio basis; carbon numbers 6-18, 
and an aryloxy group; row from the heterocyclic-compound machine of carbon numbers 4-14, 
respectively.) 

[0014] A phenylene group, a substitution phenylene group, a biphenylene machine, a substitution 
biphenylene machine, a naphthalene diyl machine, a substitution naphthalene diyl machine, an 
anthracene -9, 10-diyl machine, the substitution anthracene -9, 10-diyl machine, a pyridine -2, 5-diyl 
machine, the substitution pyridine -2, 5-diyl machine, a thienylene machine, and a substitution 
thienylene machine are desirable in these. They are a phenylene group, a biphenylene machine, a 
naphthalene diyl machine, a pyridine -2, 5-diyl machine, and a thienylene machine still more preferably. 

[0015] R of a general formula (1) and R' show the basis chosen from the group which consists of 
hydrogen, the alkyl group of carbon numbers 1-20, the aryl group of carbon numbers 6-20, a 
heterocyclic compound of carbon numbers 4-20, and a cyano group independently, respectively. As an 
alkyl group of carbon numbers 1-20, a methyl group, an ethyl group, a propyl group, a butyl, a pentyl 
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machine, a hexyl machine, a heptyl machine, an octyl machine, a decyl group, a lauryl machine, etc. are 
mentioned, and a methyl group, an ethyl group, a pentyl machine, a hexyl machine, a heptyl machine, 
and an octyl machine are desirable. As an aryl group, a phenyl group, a 4-C1 - CI 2 alkoxy phenyl group 
(CI -CI 2 show that a carbon number is the number of either 1-12.), 4-C1 - CI 2 alkylphenyl machine, 1- 
naphthyl group, 2-naphthyl group, etc. are illustrated. 

[0016] It is desirable that Ar of a general formula (1) has one or more bases chosen as the alkyl group of 
carbon numbers 4-20, the alkoxy group and the alkyl thio machine, the aryl group of carbon numbers 6- 
18, and the aryloxy group row from the heterocyclic-compound machine of carbon numbers 4-14 from a 
viewpoint of solvent fusibility. 

[0017] Specifically, as an alkyl group of carbon numbers 4-20, a butyl, a pentyl machine, a hexyl 
machine, a heptyl machine, an octyl machine, a decyl group, a lauryl machine, etc. are mentioned, and a 
pentyl machine, a hexyl machine, a heptyl machine, and an octyl machine are desirable. Moreover, as an 
alkoxy group of carbon numbers 4-20, a butoxy machine, a pentyloxy machine, a hexyloxy machine, a 
heptyloxy machine, an octyloxy machine, a decyloxy machine, a lauryl oxy-basis, etc. are mentioned, 
and a pentyloxy machine, a hexyloxy machine, a heptyloxy machine, and an octyloxy machine are 
desirable. As an alkyl thio machine, a butyl thio machine, a pentyl thio machine, a hexyl thio machine, a 
heptyl thio machine, an octyl thio machine, a decyloxy machine, a laurylthio machine, etc. are 
mentioned, and a pentyl thio machine, a hexyl thio machine, a heptyl thio machine, and an octyl thio 
machine are desirable. As an aryl group, a phenyl group, a 4-C1 - C12 alkoxy phenyl group, 4-C1 - CI 2 
alkylphenyl machine, 1-naphthyl group, 2-naphthyl group, etc. are illustrated. A phenoxy machine is 
illustrated as an aryloxy group. As a heterocyclic-compound machine, 2-thienyl group, 2-pyrrolyl 
machine, 2-furil machine, 2-, 3-, or 4-pyridyl machine is illustrated. Although the number of these 
substituents differs from the molecular weight of this macromolecule fluorescent substance also by 
composition of a unit repeatedly, it is desirable that the viewpoint which obtains a soluble high 
macromolecule fluorescent substance to these substituents are one or more per molecular weight 600. 
[0018] In addition, the macromolecule fluorescent substance used for the organic EL element of this 
invention may be randomness, a block, or a graft copolymer, and may be the macromolecule which has 
those middle-structures, for example, the random copolymer which wore block nature. From a viewpoint 
which obtains the high macromolecule fluorescent substance of the quantum yield of fluorescence, a 
random copolymer, and the block or graft copolymer which wore block nature is more desirable than a 
perfect random copolymer. Moreover, since the organic EL element of this invention uses luminescence 
from a thin film, that in which this macromolecule fluorescent substance has fluorescence by the solid 
state is used. 

[0019] As a good solvent to this macromolecule fluorescent substance, chloroform, a methylene 
chloride, a dichloroethane, a tetrahydrofuran, toluene, a xylene, etc. are illustrated, although based also 
on the structure and molecular weight of a macromolecule fluorescent substance - usually — these 
solvents - more than 0.1 wt% — it can be made to dissolve 

[0020] The molecular weight of the macromolecule fluorescent substance in this invention is 103-107 in 
polystyrene conversion, and those polymerization degree changes also with repeat structure or its rate, 
general [ from the point of membrane formation nature ] — the total number of repeat structure ~ 
desirable - 4-10000 - further - desirable - 5-3000 - it is 10-2000 especially preferably 
[0021] When forming membranes from a solution by using the macromolecule fluorescent substance of 
such organic-solvent fusibility, in the case of organic EL-element creation, when [ which mentions this 
solution later that what is necessary is just for the dryness after an application to remove a solvent ] 
charge transportation material and luminescent material are mixed farther, the same technique can be 
applied, and it is very advantageous to it on manufacture. 

[0022] Although not limited especially as a synthesis method of the macromolecule fluorescent 
substance used for the organic EL element of this invention, the Wittig reaction from the diphosphonium 
salt obtained from the dialdehyde compound which two aldehyde groups combined with the arylene 
machine, the compound which two halogenation methyl groups combined with the arylene machine, and 
triphenyl phosphine, for example is illustrated. Moreover, as other synthesis methods, the 
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dehydrohalogenation method from the compound which two halogenation methyl groups combined with 
the arylene machine is illustrated. Furthermore, the sulfonium salinity solution method which obtains 
this macromolecule fluorescent substance from the intermediate field obtained by carrying out the 
polymerization of the sulfonium salt of the compound which two halogenation methyl groups combined 
with the arylene machine with alkali with heat treatment is illustrated. Since the structure of the repeat 
unit included in the macromolecule fluorescent substance generated by adding as a monomer the 
compound which has frames other than an arylene machine also in which synthesis method, and 
changing the abundance is changeable, you may adjust, teach and copolymerize so that the repeat unit 
shown by the general formula (1) may become more than 50 mol %. The method by the Wittig reaction 
is [ among these ] desirable in respect of control of a reaction, or yield. 

[0023] The synthesis method of the arylene vinylene system copolymer which is one example of the 
macromolecule fluorescent substance used for the organic EL element of this invention is explained still 
more concretely. When obtaining a macromolecule fluorescent substance by the Wittig reaction for 
example, — first — a screw (halogenation methyl) compound — more specifically 2 and 5-dioctyl oxy—p- 
KISHIRI range bromide For example, the inside of an N.N-dimethylformamide solvent, It is made to 
react with triphenyl phosphine and phosphonium salt is compounded, on this, a dialdehyde compound, 
and a twist concrete target For example, the macromolecule fluorescent substance containing a 
phenylenevinylene machine and a 2 and 5-dioctyl oxy--p-phenylenevinylene machine is obtained by the 
Wittig reaction which makes a terephthal aldehyde condense for example, among ethyl alcohol using 
lithium ethoxide. In order to obtain a copolymer, you may make two or more kinds of diphosphonium 
salts, and/or two or more kinds of dialdehyde compounds react at this time. 

[0024] Since the purity affects a luminescence property when using these macromolecule fluorescent 
substances as a luminescent material of an organic EL element, it is desirable after composition to carry 
out purification processing of judgment by reprecipitation refining and the chromatograph etc. 
[0025] Next, the protective layer used for the organic EL element of this invention is explained. It is 
isolated so that the organic EL element of this invention may be inserted with two transparent or 
translucent boards or film the interval from an anode plate front face or whose interval from a cathode 
surface is 100 micrometers or more 1mm or less preferably 1 micrometers or more 2mm or less and may 
not contact the open air. It is covered with the covering object which specifically consists of a joint 
which joins two transparent or translucent boards, a film and these two boards, or a film as this element, 
and the example isolated so that the open air may not be contacted is given. Since a crack may occur for 
an element when this element is directly joined to the both sidesof two boards or a film, it is not 
desirable. Since glass, a polyethylene terephthalate (PET), a dampproof film, etc. are mentioned and 
glass and a dampproof film cannot penetrate the moisture in air, and oxygen easily as a material used for 
this board or a film, it is desirable. 

[0026] The space between this element, this board, or a film, for example, the space between this 
element and this covering object, is filled with the inactive gas. As an inactive gas, nitrogen, an argon, 
helium, or a carbon dioxide is desirable, and an argon and nitrogen are still more desirable. In addition, 
the moisture content in an inactive gas has desirable 1000 ppm or less in order to prevent degradation of 
an element, and its 1 00 ppm or less are still more desirable. 

[0027] About the structure of the organic EL element of this invention, the above-mentioned 
macromolecule fluorescent substance is used into the luminous layer which at least one side prepares in 
inter-electrode [ of a transparent or translucent couple ]. as a protective layer Since it is isolated so that 
the open air may not be contacted in this organic EL element, if it is covered with two transparent or 
translucent boards or film separated in 1 -micrometer or more space 2mm or less filled with the inactive 
gas, there will be especially no limit and well-known structure will be adopted. For example, the thing 
of structure which has the electrode of a couple to both sides of the luminous layer which consists of this 
macromolecule fluorescent substance, or the luminous layer which consists of mixture of this 
macromolecule fluorescent substance and charge transportation material (the general term of electronic 
transportation material and electron hole transportation material is meant), What carried out the 
laminating of the electron hole transporting bed which contains electron hole transportation material 
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between a luminous layer and an anode plate, What carried out the laminating of the electronic 
transporting bed which carries out the laminating of what carried out the laminating of the electronic 
transporting bed which contains electronic transportation material between a luminous layer and 
cathode, and the electron hole transporting bed which contains electron hole transportation material 
between a luminous layer and an anode plate further, and contains electronic transportation material 
between a luminous layer and cathode is illustrated. Moreover, about a luminous layer or a charge 
transporting bed, the case of one layer, and when combining two or more layers, it is contained in this 
invention. Furthermore, you may carry out mixed use of the luminescent material stated to a luminous 
layer at the following for example, other than this macromolecule fluorescent substance. Moreover, it 
can also consider as the layer which made the high molecular compound distribute this macromolecule 
fluorescent substance and/or charge transportation material. 

[0028] the charge transportation material used with the macromolecule fluorescent substance of this 
invention that is Although a thing well-known as electronic transportation material or an electron hole 
transportation material can be used and it is not limited especially As an electron hole transportation 
material, a pyrazoline derivative, an arylamine derivative, a stilbene derivative, A triphenyl diamine 
derivative etc; as an electronic transportation material An OKIS A diazole derivative, An anthra 
quinodimethan and its derivative, a benzoquinone, and its derivative, A naphthoquinone and its 
derivative, anthraquinone, and its derivative, a tetracyano ANSURA quinodimethan and its derivative, 
and full me ~ non, the metal complex of a derivative, diphenyl dicyano ethylene and its derivative, a 
diphenoquinone derivative, 8-hydroxyquinoline, and its derivative etc. is illustrated 
[0029] Specifically, what is indicated by JP,63-70257,A, a 63-175860 official report, JP,2-135359,A, 2- 
135361, 2-209988, 3-37992, and the 3-152184 official report is illustrated. As an electron hole 
transportation material, as a triphenyl diamine derivative and an electronic transportation material, an 
OKISA diazole derivative, A benzoquinone and its derivative, anthraquinone, and its derivative, The 
metal complex of 8-hydroxyquinoline and its derivative is desirable, especially As an electron hole 
transportation material, a 4 and 4 , -screw (N(3-methylphenyl)-N-phenylamino) biphenyl, as electronic 
transportation material 2-(4-biphenylyl)-5-(4-t-buthylphenyl)- 1, 3, 4-OKISA diazole, a 
benzoquinone, anthraquinone, and tris (eight quinolinol) aluminum are desirable What is necessary is 
just to use simultaneously the compound of electronic transportability, the compound of electron hole 
transportability, or both among these. These may be used independently, and may mix and use two or 
more kinds. 

[0030] What is necessary is just to form a charge transporting bed using such charge transportation 
material, when preparing a charge transporting bed further between a luminous layer and an electrode. 
Moreover, what is necessary is just to decide suitably in consideration of them in the range which does 
not check sufficient membrane formation nature and a luminescence property, since the amount of the 
charge transportation material used changes with kinds of compound to be used etc. when mixing and 
using charge transportation material for a luminous layer. Usually, it is 1 - 40 % of the weight to 
luminescent material, and is 2 - 30 % of the weight still more preferably. 

[003 1] Although not limited especially as a well-known luminescent material which can be used with 
the macromolecule fluorescent substance in this invention, coloring matter, such as a naphthalene 
derivative, an anthracene and its derivative, a perylene and its derivative, a poly methine system, a 
xanthene system, a coumarin system, and a cyanine system, 8-hydroxyquinoline and the metal complex 
of the derivative, an aromatic amine, a tetrapod phenyl cyclopentadiene and its derivative, a tetrapod 
phenyl butadiene, its derivative, etc. can be used, for example. Specifically, what is indicated by JP,57- 
5 1781, A and the 59-194393 official report is usable. 

[0032] Next, the typical production method of an organic EL element using the luminescent material of 
this invention is described based on drawing 1 . In addition, about the pattern of an anode plate and 
cathode, since a well-known pattern can be used, the detail of the pattern is omitted by drawin g 1 . 
Moreover, in drawing 1 , when one sheet of two transparent or translucent boards or a film serves as the 
substrate of an anode plate, it corresponds. What formed the transparent or translucent electrode as an 
anode plate 4 on transparent or translucent a board or films 1, such as glass and transparent plastics, is 
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used. As a material of an anode plate 4, a conductive metallic-oxide film, a translucent metal thin film, 
etc. are used. The films (NESA etc.) created using the electrically conductive glass which specifically 
consists of indium tin oxide (ITO), tin oxide, etc., gold, platinum, silver, copper, etc. are used. As the 
production method, a vacuum deposition method, the sputtering method, plating, etc. are used. The thing 
same also as cathode 8 is used. 

[0033] On this anode plate 4, the luminous layer 6 which contains the above-mentioned macromolecule 
fluorescent substance or this macromolecule fluorescent substance, and charge transportation material as 
a luminescent material is formed. Although the applying methods, such as the spin coating method, the 
casting method, a dipping method, the bar coat method, and the roll coat method, are illustrated as the 
formation method using the melting liquid, solution, or mixed liquor of these material, especially the 
thing to form using a solution or mixed liquor is desirable. 

[0034] lnm - 1 micrometer is 2nm - 500nm still more preferably preferably as thickness of a luminous 
layer 6. In order to raise current density and to gather luminous efficiency, the range of 5-200nm is 
desirable. In addition, when a luminous layer 6 is thin-film-ized by the applying method, in order to 
remove a solvent, it is desirable to carry out stoving of the 30-3Q0 degrees C at the temperature of 60- 
200 degrees C preferably under reduced pressure or an inert atmosphere after luminous layer formation. 
[0035] When carrying out the laminating of the electron hole transporting bed 5 to the bottom of this 
luminous layer 6, before forming a luminous layer 6 by the above-mentioned membrane formation 
method (when shown in drawing 1 ), it is desirable to form the electron hole transporting bed 5. 
Although not limited, especially as the membrane formation method of the electron hole transporting 
bed 5 The vacuum deposition method from a powder state, Or the spin coating method after melting in a 
solution, the casting method, The applying methods, such as a dipping method, the bar coat method, and 
the roll coat method, or the spin coating method after mixing a high molecular compound and charge 
transportation material in the state of a solution state or melting and making it distribute, The applying 
methods, such as the casting method, a dipping method, the bar coat method, and the roll coat method, 
can be used. 

[0036] Especially as a high molecular compound to mix, although not limited, what has the absorption 
desirable what does not check charge transportation to a degree very much and not strong to the light is 
used suitably. For example, poly (N-vinylcarbazole), the poly aniline and its derivative, the poly 
thiophene and its derivative, poly (p-phenylenevinylene) and its derivative, poly (2, 5-thienylene 
vinylene) and its derivative, a polycarbonate, a polyacrylate, poly methyl acrylate, a 
polymethylmethacrylate, polystyrene, a polyvinyl chloride, a polysiloxane, etc. are illustrated. When 
using a high molecular compound in that membranes can be formed easily, it is desirable to use the 
applying method. 

[0037] Although thickness which a pinhole does not generate at least is required for it, if the thickness of 
the electron hole transporting bed 5 is not much thick, resistance of an element increases and its high 
driver voltage is not needed and desirable. Therefore, lnm - 1 micrometer of 2nm - 500nm of thickness 
of a charge transporting bed is 5-200nm especially preferably still more preferably preferably. 
[0038] Moreover, when carrying out the laminating of the electronic transporting bed 7 further on this 
luminous layer, after forming a luminous layer 6 by the above-mentioned membrane formation method 
(when shown in drawing 1 ), it is desirable to form the electronic transporting bed 7 on it. 
[0039] Although not limited, especially as the membrane formation method of the electronic 
transporting bed 7 The vacuum deposition method from a powder state, Or the spin coating method after 
melting in a solution, the casting method, The applying methods, such as a dipping method, the bar coat 
method, and the roll coat method, or the spin coating method after mixing a high molecular compound 
and charge transportation material in the state of a solution state or melting and making it distribute, The 
applying methods, such as the casting method, a dipping method, the bar coat method, and the roll coat 
method, can be used. 

[0040] Especially as a high molecular compound to mix, although not limited, what has the absorption 
desirable what does not check charge transportation to a degree very much and not strong to the light is 
used suitably. For example, poly (N-vinylcarbazole), the poly aniline and its derivative, the poly 
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thiophene and its derivative, poly (p-phenylenevinylene) and its derivative, poly (2, 5-thienylene 
vinylene) and its derivative, a polycarbonate, a polyacrylate, poly methyl acrylate, a 
polymethylmethacrylate, polystyrene, a polyvinyl chloride, a polysiloxane, etc. are illustrated. When 
using a high molecular compound in that membranes can be formed easily, it is desirable to use the 
applying method. Although thickness which a pinhole does not generate at least is required for it, if the 
thickness of the electronic transporting bed 7 is not much thick, resistance of an element increases and 
its high driver voltage is not needed and desirable. Therefore, lnm - 1 micrometer of 2nm - 500nm of 
thickness of a charge transporting bed is 5-200nm especially preferably still more preferably preferably. 
[0041] Subsequently, cathode 8 is formed on a luminous layer 6 or the electronic transporting bed 7. 
This cathode 8 turns into electron-injection cathode. Especially as the material, although not limited, a 
small material of ionization energy is desirable. For example, aluminum, an indium, magnesium, 
calcium, a lithium, a magnesium-silver alloy, a magnesium-indium alloy, a magnesium-indium alloy, a 
lithium-aluminium alloy, a lithium-silver alloy, a lithium-indium alloy, or a graphite thin film is used. A 
vacuum deposition method, the sputtering method, etc. are used as the production method of cathode. 
[0042] Next, one example of the manufacture method of the protective layer of the organic EL element 
in this invention is explained based on drawing 1 . By performing the following operations in an inactive 
gas, the space between this organic EL element, a transparent or translucent board, or a film, i.e., the 
space between this organic EL element and a covering object, is filled with the inactive gas 9. First, the 
1 -micrometer or more spacer 3 2mm or less is placed on a transparent or translucent board or a film 1 (it 
serves as a substrate.), and transparent or translucent an another board or an another film 10 is carried 
from this so that the organic electroluminescent element produced on the board transparent as mentioned 
above or translucent or the film 1 (it serves as a substrate.) may be surrounded. Next, a joint with a 
spacer 3, each two transparent or translucent boards, or a film is joined with an optical hardening type or 
the heat-hardened type adhesives 2, light-harden, or this joint is made to heat-harden, and two 
transparent or translucent boards or a film is joined. Thereby, an organic EL element is intercepted with 
the open air. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



OPERATION 



[Function] Since the melting point and the decomposition temperature use comparatively high 
polymeric materials, it is thermally stable that the organic EL element of this invention is excellent, and 
it is because a luminous layer can be easily formed by the applying method. For this reason, high 
brightness and the organic EL element of high luminous efficiency can be produced very easily. 
Furthermore, it is thought that it is effective in reinforcement being possible since especially the 
endurance of cathode is high, and suppressing generation of a dark spot by operation of the protective 
layer used by this invention. 
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[Example] Hereafter, although the example of this invention is shown, this invention is not limited to 
these. Here, about number average molecular weight, the number average molecular weight of 
polystyrene conversion was calculated by the gel permeation chromatography (GPC) by using 
chloroform as a solvent. 

Example 1 Composition of macromolecule fluorescent substance 1> 2 and 5-dioctyl oxy— p-KISHIRI 
range bromide was made to react with the inside of an N.N-dimethylformamide solvent, and triphenyl 
phosphine, and phosphonium salt was compounded. The obtained phosphonium salt 47.75 weight 
section and the terephthal aldehyde 6.7 weight section were dissolved in ethyl alcohol. The ethyl alcohol 
solution containing the lithium ethoxide of the 5.8 weight sections was dropped at the ethyl alcohol 
solution of phosphonium salt and a dialdehyde, and the polymerization was carried out at the room 
temperature for 3 hours. After leaving it at an overnight room temperature, precipitation was carried out 
the ** exception, with ethyl alcohol, the dissolution was added to chloroform after washing, ethanol was 
added to this, and reprecipitation generation was carried out. Reduced pressure drying of this was 
carried out, and the polymer 8.0 weight section was obtained. This is called macromolecule fluorescent 
substance 1 . The repeat unit and mole ratio of the macromolecule fluorescent substance 1 calculated 
from the preparation ratio of a monomer are shown below. 



Here, two repeat units are combined by turns, the number average molecular weight of polystyrene 
conversion of this macromolecule fluorescent substance 1 ~ 1.0x104 it was . About the structure of this 
macromolecule fluorescent substance 1, it checked by the infrared absorption spectrum and NMR. 
[0045] By creation of an element, and <evaluation> sputtering, the 1.0wt% chloroform solution of a 
polyvinyl carbazole was used for the glass substrate which attached the ITO film by the thickness of 
40nm, and membranes were formed by the thickness of 50nm by dipping. Furthermore, membranes 
were formed by the thickness of 50nm with the spin coat using the 1.0wt% toluene solution of the 
macromolecule fluorescent substance 1. Furthermore, after drying this at 150 degrees C under reduced 
pressure for 1 hour, 35nm (Alq3) of tris (eight quinolinol) aluminum was deposited bynm [ 0.1-0.2 lis I 
in speed ] as an electronic transporting bed. 40nm vacuum evaporationo of the lithium- aluminium alloy 
(lithium concentration : lwt%) was carried out as 1st metal layer of cathode on it, and the organic EL 
element was produced. All the degree of vacuums at the time of vacuum evaporationo were 8x10 to 6 or 
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less Torrs. After electrode production, the spacer of 1mm glass was put on the circumference of the 
organic EL element produced on the transparent substrate in nitrogen-gas-atmosphere mind, the glass 
plate was carried from on this, and the organic EL-element protective layer was produced by pasting up 
a substrate and this glass plate for the spacer section using optical hardening type adhesives. When 
voltage 12.5V are impressed to this element, the current of 2 flows the current density of 32.1mA/cm, 
and it is brightness 1892 cd/m2. Yellow-green EL luminescence was observed. The luminous efficiency 
at this time was 5.9 cd/A. Brightness was proportional to current density mostly. Moreover, EL peak 
wavelength was 540nm, simultaneously coincidence is carried out with the fluorescence peak 
wavelength of the thin film of the macromolecule fluorescent substance 1, and EL luminescence 
[ fluorescent substance / macromolecule / 1 ] was checked. When the low-battery drive of this element 
was carried out by 10V after preservation for five days in air, there was little generating of a dark spot 
and the area for a non-light-emitting part was 10% or less. 

[0046] The element was created by the same method as an example 1 except not using the protective 
layer of an example of comparison 1 organic EL element. When voltage 12.5V were impressed to this 
element, it is 2 the current density of 32.1mA/cm. Current flows and it is brightness 1892 cd/m2. 
Yellow-green EL luminescence was observed. The luminous efficiency at this time was 5.9 cd/A. 
Brightness was proportional to current density mostly. Moreover, EL peak wavelength was 540nm, 
simultaneously coincidence is carried out with the fluorescence peak wavelength of the thin film of the 
macromolecule fluorescent substance 1, and EL luminescence [ fluorescent substance / macromolecule / 
1 ] was checked. When the low-battery drive of this element was carried out by 10V after preservation 
for five days in air, there was much generating of a dark spot and the area for a non-light-emitting part 
was about about 50%. 

[0047] Thus, rather than the organic EL element of the example 1 of comparison which is not covered 
by the glass plate of two sheets separated in the 1 mm space filled with the inactive gas, the organic EL 
element covered by the glass plate of two sheets separated in the 1mm space where the organic EL 
element of an example 1 was filled with the inactive gas had little generating of a dark spot, and showed 
the preservation property of the outstanding luminescence display grace. 
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